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4 <|U« 


Ll£^)Jj <iS)l Laa. jj alLalc. j^/LLI 

lilLaC-i Cl ll mu jAj ^-aai! jjjCu jA <aS)lj AjatJlj OjiaLLuajj 4_iAglLuijj 4 _j jjatlLuajj oAASaj ,U\]I jj 
lgj3 L jjc Jat ali V j jjj^ll Lg -n jl 4_a«a3La. lilLac-i J£ Jatplj 1 VIaIc Iaj 1 iatLil j 1 iatij j La IiaIc jglll 


Aau Lai 


gi IglijfLa g jUjl >j IglLLiSi gi djc-^Cu .. L_Jall 4 _i 1£ gi Uj^/Lajlj jLiLaVI a-LiLi LL^/Lajl 1 g Cl£i giilj^AA oaa 

jJApll IgJLa Ajiluul lau^pi IgJua a-lglii'^lj IglLLiS gic CIiaJc. gifll LIAjI! jA IgJ 'LL dlllA jfLi jlj jLiLaVl ^Jalji 

jj'Sn-il JjlaaJ AaJ Vj <il/Lajll jA jjl&ll A lig aII j 4_ijall J IrvVI jA jjiH jA LApj La jA lg‘i jL&I Liq-y g iat3A Laj 
e-lflalj 4_k*aLaJI LL-Ll glc. oAjPjAl! Lii^p] L-lliSlI J£ ji Lalaji g jatAA Laj Ia.Ic AlAjj ji A juiij jA jL.a) jl a\ Its 
gic. JlLalic.'ilj £-l/UaVI L- L^at-all L. l~v liiS gjji V 1 g iL 1 g CIS jA jj£aioA o jAla. CllLajiat-a jc. fljljc- jAiij jLiLaLM 
jjapi! 4 aa -Jd— J LLiSll g3 lAjAp. Lj jluii jfil jAiji (jl A jli _ _ L^5Lj ji A llal -y La jlatA lilLiA j j£L Aili _ _ (jjaiill 

lto>V lg jjSI joi LaS Lalgil jjA^I (J-aaaj jg j3 

4_Jc. Cjjaoi (_£A1! i— J_ j1ujVI Jjjjia jc. liliAA gi jjuijlij LajiatLl gic ji dll j-ajCai (^g-lSl LjLiS3l jjui^.i jj^i ^ C3 

CllLa aiat-a]! C ijuj j-a A nJiil Cll'^LaJI l_j aluji aA j 


La_jLtAl3 (jlulljAiLuj ^i-ai ^gjatAJ __ 4jujauJ! (JjlaJI ^Cal) i- u£3l (_gic- C-aliau jLiLa^l ^gi LL^lLaj jA jjli^3l 

l§jLi£ JSj CLl j£Ca3I (_]S3 (JaIS 3I (_g-al ji^l ^-a jlaCLaVI La CIiIjSLa jA CllLlaCLaVI j L ILa j _ jjCaj-LUj 
,\g ~vt.ajLuj ^gl^l jlSs^l U-ajj-sti. 4jjACi) L«u 3 jj^)a-aLa Ljjjaj W j (^g-^ (( I u^tvCIi ^ ia C li^aluil Lila 

^gliil CllLa_jiatA3l jjJ^LaJ lluii j LjjCl^.j dllilaCLaVI j-a CllLlA.il LLCa^j LL-aljlLa Clll_jijai olilatA Cau L_ila]l 4_ii£ jA liaa^pC) 
ollc-lj Igjlc. jA i_slj!i3! Lll jV I l.'lg > ^Liali Ig i£3 aCjat-ill o^Slill ^ IgjjJpli 1 L^»ia jj^V ji lgL^->i LiluL 

Jaa3 L. iLi^lb jA ^Aj (JaijjaIIj iL31£l!^VI LUajA (_g^J AjAaJI 4ia.jAll ^a ^ dl a'1 j Iaj 1 g‘ic-1 usi 


Aa 3 AjAp JSj ajjj£j ajjai ^ (JS 4_j3 ijLj ^jjJsjaW ^gi CAa-lj ji 4_iic. L- 1 >j (Jj jAlaa CllLajIatA ^LiaaJ ^ jLiLa^l 4-Ufla 
A a^»i~v An ^lij ji 4ia. jAj 1^3 jia. ^1 jl^.lj Ig-al jl^l 4 a1c- LijCIj (jjaii ^a jAlatli) (jlaJjA £A JaLCIj j^/l jA ^ n«ai 4JL? 
a-LLall ^gS l. i ua jaaj Iajaj __ ^gaLiial! ^A __ L_jjJall _^A jV Jpj Jc. <&l (_g^c- <aliLo]lj LI ^aj3LI ^3Ltll ^jaLj 

LIU i."ua'\ A’i JjHaII (gi ^li _ _ 1 g l_u>alall JSj 1 g at a CllClllatj j 1 g'nlc. Ll^ ^>S3 ^aAai Clll ^)SAa1I oAA (gi g ijAalim 
dlAA3j __ Lj^ja 4..ia1c- jAl aa jA d i~~a.il' j oj£!Aa3Ij opl^jill !LalS jda _ja3! ^aSl ClLaAaj __ IgJ ^jllLa ^SlnJaC-ij 

_lgj3 ^jjSalll A jil£j LLLI jA jAlatlill 4ailS gS ^Sac-LuC) 4_lJa ^jAI iaj jA (j^ 1 . J' ‘ " 

gi Aajc. 1 ^1 Lila (jiajjAl! jA a -Njiillj (JlLLa (_gll31 4 jj-n>m 1I Lcij^lj <iIja3! ^S1 c_m£ as clIjSiAa]! oaa gi gjApli jlj 

jc- CluaaJj Liill jiL! jAi jA 4 aa 1LI jpl^jL! gi I. ■ ii£ La gic. CIiAaIcI (Jj __ CllLlCljj]! fiAA gic. o^jjaaLI A )ig aII gjLp. 
^ jx^> _ja 3I Llgj gi L_jiiSi gjApii jl LIaI 1 g ic ljA_jii J ji Ia jjiiSj jl jj jjiiSl! ji diApj LjaLj ciulij g-aaijj LjA^I 

JJJJJJ iS jL?Lll a-'jAl! 
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4^.1>lc. jjlj (_jiaj>*]l (j j-ag all ^Sjl (jjAaJi ■ uj tillA ^^3 4jLLall (_jj.la.loj I^jS I j'i-y n (jl ^jLLc- j j^al sAA 

?.L<ujjVIj 4_ia 1*JI aALall IjS^)*A] ^i».a OJ & *■ 1,1 l5-^' 4jjaS?I (_jjjilai jjA ^jb LiAj Ia£j Ia£ 4jLifl t— l^j ^^JLilbj Ia£j Ia£ 

4j 3 (JSj (_jJaj j-a (JSi L-luiljj <tljA JS (_jjjj!s IAjLcujIj 4 *sl'i,all 4j^;l -vMI 

<!l2w ^a ^a J^UlSI ^3 4_t^aLsJI ->g‘i\ li-vl/La Ij/i^lj I jla. n j Iji^jSJ (jl (J^l ^jJLilbj 

b^. (j^Jj ^j-i-a I^>j£j (jjill ^jJ^LaJ)! I^^jjoiS Clu£j 1 j.^ryj;, lisljji Clu£ JjLiLaVI 4 jIAj ^ ^jSaI .. 4 n».a 

^ajl 4_}ic. 4-ajlS jjV ^i*Jl l - vvj 1/li _ ^gjL^si A^.1 ^LVI (_ja LajJ (jj£j (jAaJ^al! (jL? 4 ~v )~v nail <La_ji*-all (Jij 


4JU <JjlE LaAifr liLLa .. Li^jjAj 1 g » .a <_Sjjnaji <- 'l l*\ 4 n» ,a 4lli. (Jjliil LaAic- ^ lat .aj __ ^Uaj LajA C- l~si lili 

Ia£j Ia£ ^jiSalll til ;lrt t_ la. 1 (JlilaSn ojl^pJI 4^jA £-lijjl <11^. (Jjlij LoAic. __Ia£j Ia£ (_J*3 til A C. t- la. 1 <tLac| 

lj-al*Aj (jl t_L^J IaSiA __ IaSj Ia£ (_jjjLoj! ^^ic. 1 Sjj-aJJj 

Algorithm-^' (j-« <— lL&5! lAA 4-llgJ ^ ejjj^a 40 C La ^l-baL *•" ^ AIsIjSAaII oAA ^ ^£1 4iaA3 La lAAj 

jjjS t_3jls (jjA-v'ntij ^a£l (_5jL ^^jI! Cj'^LaJI 4qjjlVi 4jjls^aj Aa. ^c. <JS opl^j 4jLiaj t -t^j\o t_ l>Jj 

LajA tila-a dll ^)SiAallj (jL tilmaj (J^f 1 tiljJC- qC- LjA 4JL2JI ^a (J^iLuj a_kjS tilmaj AaiLui3 

. jI^jaLoiIj Lg_il] 


IaS til^jjA (jj^J Ai-aSi __ 4 jl^ll £-a (J-al*jll ^^3 a VLm till (j! JjLiLal !■_ njlu Alljij i__S^)*j (jl t_ l-y ) __ lliiu ^jAaj! (jl L_l^i j 

(_j^ali-all !■_ lijli'l ji L_uLil! jjA IaAju (^Li IaSj 

^jojj (J-ac-j (jjikjjuiSI (^g-lc- l^JoAaj 4JL2JI tsAA LaAic- 4 jIAjS ^ ,'' a ^ »1 ttn^Vl jl 4 jjAi-al! 4 ^jaI! dl'^Li. ^^3 lillLa 

.Ljjlall !■_ in 3*1 jjA t_5Aaj c" il liWiN Alba^j 4 1 i\q\l (j^ljLill ^ujj<a l^jUac-jj l^J t - M 

IaSa j Ia£a j Cj'^LiJI tsAA - Sj.^i'ij <— bS 4_La ^1 *jI (jl Jj!i£llj jL&I! JjIS j^3 

(jAll (j^~i'vx>\l l-uLL^I JjA ^b lAAajj (jAajj-all £-a (J-aLt!ill ^^3 tilAjA^ La t a^jstb (jl tiLlc. j‘n 3 4 a ilic- 4 -aljIu.tu> 

tillA Aaj f&l ^jAajLoi La£ I^jUjSI ^SjIc. lg-ajl ^.1 ^^ill 4 jjW\l L_ii£ll jLi^ll tilliA j tillA A*J La 4 b<s ^ 1 «j 1 uj 

oAjAa^ 4JL2. (__s^)*jj AjA^ Ic-jbaj^ ijali (jl (JS til ilc. ^x Tn ^-liUaVlj oc.I^jaII ojJ^J ^ ;.a>\l ^-ajl 4 jl^lll 

^jJalt -A Laj 4 i *3 tilLc. t_ l-y 1 La Ig La (j.-»\Vn«l j liLalS ^jAall 4 £-_jbaj^s Ij^lj LiajJ oA^lj 4 jl^ IjSl oAA ^^jl^^Aa ^ lillLa 


4 Ixilm La (■ ■ U^J lAA*Jj ? lgjbjl£-a| Laj I^jS Abil 




(_5 1 (_5 jAj ^ tiljV 4iat3 ^ili’ntn LaSi (Jjj 4 tiLlc. t— la. 1 La (jV 4l*3 
_iiLl3Ai-iaV 4-ai*jj tiL (j^ali. ^aJ)j_jaJI tiluiail 

^jAaVj ^ a-lc-All (_5 jjjj z&Ia L-lllal ^ 5_jLg_lll 
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1 

jM <>i ^ (JI (_j-a bll ^ S'i i > 1 J bj£& .lla (jj-Jl (_gi _j-nS All (jLal ^gi 4 c.Ui bllj! 

. jlijoj Tachyonea uW^f j epigastrium 
.l^a. 4i! ,Vvi»i»j AntiAcid Alpii&j ^j^lc-Gastritis t^jl Ullc. 

(_paJ^Al! Cjj-aj 433 ibllj Cil»3 (j! 

sjciil! oiA jSiii ji 

Epigastric Pain In Old smoker man ..Inferior Miocardial Infarction Until prove otherwise 

i_Ja u' t A^ c- s '>.) cs-^^Wj 

Inferion Ml Cf- ^4^ cJ 
Lead | | , | | | , aVF ^ t - L ^ i 
Infarcytion-i' o&lschemia J' 

raised ST segment yr“s j' (_y > jSU ^'"Uj J <>U*^lnfarction -5' Ul L» jj bUb 

Depresses ST segment , Inverted T wave ischemia-^' cs-a UAy 
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^gjjsuli ji JUjU ji o^Uc. ji Liiijii l^LlAa 4 JL 2 JI o^J jLlal i._ njli dij (Jxsj liLa 

(jjaj jm oLa. (jc. aKjj llV ollaaLl Vi ^ 1 >Jj 'j> “CaixJ (ji 4 '>J *• Vft>« jLlaVI i. nji-a lftjL.ii Lift La£ 

^Vl <J-a*uA L_uli jlaVixaj ^ftiinniiail Cliilj ji l^i^alj Cliilj Via. ^ftiuluiaii j»jV <ilaJI ^gi CluS-L 


. (JlaJl (jjikjiuiSi ^glc. (j^aj^ail cjl^V - 

Sublingual Nitrate 5 mg £ 4 =ua jjj^I ^ ^L ja j - 

as nitrates leads to vasodilatation so, hypotension .... la 3 j^’ ^ ^ ^ j ^A^ IajiLI 

then collapse 

f SL r > -< s 75 (Jlila! (jj^jjjuii ^jji -i (jj i^i jB ^ >>i.al - 

nitrates ^ lsjL^ <L-aV - 

Llii Jlaj Ala alxiij (ji LllLaJj L. l\'ft\l l_ulj jj-S ^L Llii .l*Jj (_)<aJJ<a oLa. Lfti) (ji (j^-aj (jVi <l*ij La 

. Ji jftlmVI ^gi till Cliii lij L_liij ^joij (J-aC. (j-a AlV Aim 50 <J' ^ila (ji jSli - 


Hietory 


Diagnostic approach 



■Col Id it be due 
to myocardial 
scbaemia? 
e.p. Myocardial 
irfarctior 
Ar^ira 


Symptoms suggesting serious cause 

•Very sudden onset 
•Severe pain 
•Collapse/syncope 

• Pain on exercise 

• Fearing death 


Signs suggesting 
serious cause 

•Breathlessness 

•Vomiting 

•Sweating 

•Cyanosis 

• Pulmonary oedema 
•Pleural/pericardial 

rub 

•Hypotension 
•Absent pulses 

• Anaemia 
•Tachycardia 
•Raised JVP 


r > 

Is the patient unwell? 

Are they shocked? 

In severe pain? 

In need of immediate resuscitation? 
\ 


f Chest pain J 


CoLld it be d.e to 


Miertotrerca.ses 

Cfc r £’' 


be responsible? 

ca_se of cbest pair? 


e.e. Cesopbapea spasm 

e.p. Aortic disseccior 


5a stro-oes prapea 

Pulmonary' 


reflux 

embolism 


Gall bladder d'ssass 

Parorsatltis 


Muecu ©skeletal pair 


N.B. Serious diseases such as Ml and PE can 
present without chest pain. An abnormal ECG 
showing ST-elevation is a dominant finding 

Aleo need: 

• ECO 

• CXR 

• Ca'd ac erzymes 


Examination 


L_liall ^a. ui j ^3 AjjmLmVI CllLa^I*-all Ai^)*_a Lila ^lHa. i i—llkll ^uij aa.lji] la L-A ^ “La^Lall A -s.a . ^-»\l ^3 
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How to read ECG? 


ECG is Either - Rhythm strip 


- Complete ECG 


Rhythm Strip 


regular 


BradyCardia 


Check QRS shape 


- Broad and Bizzare : 3 rd AVB 

- Normal : check P wave 

- Absent : Nodal Rhythm 

- Multiple : fixed 2 nd AVB 

- single : sinus bradycardia ( It may be 

1 st AVB so look at P-R interval ) 


Complete ECG 


: (jiali <ji JjS f Uuii 5 o' 

Rhythm , rate 
Axis 




- Lead 1 1 - VI 


v6 


Rate 


= 300/number of small squre between 2QRS 


Axis 


seen in Leads | and AVF 
Rt Axis Deviation : Rt Ventricular ++ 
Lt Axis Deviation : Lt Ventricular ++ 


Tachycardi 


Check QRS shape 

- Broad and Bizzare : Ventricular tachycardia 

- Normal : check P wave 

- Absent : supra ventricular tachycardia 

- Multiple : Atrial flutter with fixed block 

- single : sinus tachycardia 


Mitrale : Broad & Bifid : LA++ 

Pulmonale : tall and thin : RA++ 

Atrial Flutter Nodal Rhythm 

Absent : AF, Mid Nodal Rhythm 

P-R interval : if prolonged : 1 st AVB 

Infarction : raised ST: In ( 1 1,| | |,AVF ) Inferior Ml 

Ischemia : Depressed ST (| |,| | |,AVF ) 


Irregular 


Check QRS shape 


VI 


- Broad and Bizzare : vent. Extrasystole 

- Narrow , Normal : check P wave 

- Apsent : AF 

- Multiple: Atrial Flutter with Variable Block 

Or variable 2 nd degree AVB 

- Single : supraventricular extrasystole 


Ischemia : depressed ST, Inverted T in ( VI, 2, 3 ) 
Infarction : Raised ST, ( VI , 2 , 3 ) 

Path. Q : old infarction 

RBBB RV Enlargement ( with Rt Axis) 


Ischemia : depressed ST, Inverted T,in ( V4,5,6 ) 
Infarction : Raised ST , ( V 4,5,6 ) 

Path. Q : old infarction 

LBBB LV Enlargement ( with Lt Axis) 


Normal 


- Atrial flutter with 4:1 block 

- 1st AVB 
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^^3 ^d'j dd!j i^ya o\u>J ^dLjj (jadl cs^ a^ljS dd CS^" (_$ 3 ^^-ajj *~ idaliLuj' 

<jlik.l lg_i3 -la>V (_5^uall 1 g ne i“n.^>-y°i tilli du "| 00\1 80 ^k^a ^-dl L>» ..o ^_j_u\_iaj die. _jLuj 

congestion , fixed semidilated pupil 

(. jji dV (_£jljk ,e d^ . £3j^)-a Lgdaidaj m A <a ]L« (_£^kV' (j-ladl 

^idiuudl <^jdl '<c. jx^ jf^lj (ACE I ) captopril Jjjiil jlulll diad <j-a j3 l g nk& l 

e3gj e>f. ldac.1 (jfLo-i ^2/ljdlj ii^xk (_ 5 ^ c - Llj _ (joaJl L>» >^i ^lilajl iddl (jjac. 

(ja*JI L>» (JjAjs ^g i (jj^c. i. _ ink dud lj!j _ (JiLdl (Jlaj LaS Igd*. Ln (_£jd 4iLa (_JaI <jfd . dLdl 

.2ULJ! ^ Jkddl ^ Al <ilj)jlll ^"2/lc. frl ke)j 

4_ildll ^^/bdl IgJ didac.1 ^ Vi i \ (j£J 

l-iIaMI <djuj Igjl Lb^fkl j (jjjc. <■ ^ n 1 3-» Igjle c Lh^ lA3*jj (_£ jS^a ^ LLd.a l_ij 3V dnA3 _ (J^£Luj 
^ ajJ <_}jd ^ajdlj _ 1 g d 4_ad_kJl Ida. S^jdiS dll iqdri.ui<a (j! ^dadl £-a _ A .cu-d-xjl ^^3 .Xa^)]' ^<U«‘n«,al 

(_£^ki o^ya U tA^}fklj d«J <•. ink 1 g jle i_adSj 3-a^>ll ^idi'inid AdaJ^dl dnA3 ^>g dl _ A » d -yll 

(J^jj 1 g k» ksi Ld V] 4_uLu 1 g l,a» j ^idA (jdaj ^ili^-a 1 g bit >>» ^jV ^qdi'nH^ll ^3 (jjosdl i. _ IJJ^l 

Loop Diuretics-^' a^- Frusemide 40 mg IM W1 dd£ <dajjJI ^ ji i ji Ji ^kd 

^ij^dl Jaiddl 

LaJ i S^a ^JLaJ' e3A ^^3 Al*3 C _ l-yj La V (_)jldl (jV ^-d' 

did A tJo i^dl j Ik (_J^j o3^C- 4£.1_ujj L_jIa3 4£.Luj ^ *m i 


(jjdi (jl c _ i-yj La£ ^"^iljdl L_udd! Lbldac.1 S^a ^qdi'nH^ll djlc. Lade. 


R/ Mannitol 20% 


R/Acetazolamide ( K sparing Diuretic used in Increased Intra Ocular Pressure ) 
R/Pilocarpind drops 

( Miotic drug to drag iris away from eye drainage so, help in draining eye ) 

diVLaJt dk Jld 4i jju L)' (— ijUxdl jA 13A 

J-iVill Ajldla c-lj3 1 g da* il A il.’in^all 4^a-i^)fd! duA 3 (jl "iLujLdl (jSJ 

AjjLau c-Laja:' L_£iSLuj IjAj 


Isopto-carpine^jWdl' IgjUual j pilocarpine VualMiosis cWd dfjd^d' « 
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Isopto-atropine Ulkol 

Atropine l^Uac.1 _ s^Lkll <J*Ju ^ jLiaj Aifll ^ ^ AjLii 

severe Mydriasis 

drainage of eye and increase IOP ^ , >»; Iris-^' yr^ 

Aiajj aJ jUia-a Vj ^Ul Atropi neJi <J-ac- ^j] aK c > n«^j ^Kuull ^ CuhjI j 

SLjlx-al! y£uxj (Jialll 

S^jJaall < _ 5 Ic. I^jrnlj Ajl_aJl (JlLal (_£ jljiall ^2/lc. I^aLuI Aj-^aal! 
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(_j-a JalajluiVI Ale. Lull 4_1}C- (_j-a ol^9 ^^'inil a^yaC- ^ya tllLlluu j^\ ^gi A-As^^aa]! ^gAl-lll (Jl jalmVI CliiS 

^■^Ic. AkLiJ (Ja . ( _ s ij]lj t_iUAi _ (_g i C'lJ-ajVil 4 joiIj (_Ja AAILui _ - Aaj !■_ nj3-i Ale. <. Ajjl£Jl Ajjj jA — 

Ali3j]l jjjjil ^gi Aaj]I !■_ m)-i Aic- <■ ^al\ . (gAill-J L_)l_a.li ^)£uuj ji Ja*_Aa] 
<Lajfli AlilSj CliLli .all _ Aill <iLoi (jl ^ Vi-NjA j A-a^ilall A iVi )-ajn.n <_ Ljj Igjjj -Aulai 4Juc- (jj 

"| 00 \ 170 I Ai. ^aj ■‘Oaa-Aa A iWj J . . -I=»*_A=l1I 

,U\1I ^)A1£j 4_ll ( _ s j j )fi.ij (Jjj Al) Aa^Jlj ^Jaida (jjjLiaJ (_ 5 ^)lyi 'i^ya dj^jJadlj frUSGITlidG 40 ITlg (JjJaI Alulae, i 

_4jjC- (gje <-Jula. JS 4_lY o^)£Aj ^-lAb-a ^_ya ^gjlaaj (jlS 4_lY Al) 


NB: Hypertension is a Silent Killer 

^j-a Jaida]! (JjUSli ^ijYj . IgjjS dj Yj 4 - 11 ^JIj (jjg'uAi (Jjia j Allia. n *ULa. JaidaSI (jjuAi 

m A jgiil Jaidall (jc- ^K'h Alii A*J A )~v Aib^jlaJ Jaidall A iq iS (je ^K'ilA \ (JjYI 

The following steps provide an overview of how to take your left arm blood pressure on either a 
manual or digital blood pressure monitor. Simply reverse the sides to take a blood pressure in your 
right arm. 

1. Locate your pulse 

Locate your pulse by lightly pressing your index and middle fingers slightly to the inside center of the 
bend of your elbow (where the brachial artery is). If you cannot locate your pulse, place the head of 
the stethoscope (on a manual monitor) or the arm cuff (on a digital monitor) in the same general area. 

2. Secure the cuff 

Thread the cuff end through the metal loop and slide the cuff onto your arm, making sure that the 
stethoscope head is over the artery (when using a manual monitor.) The cuff may be marked with an 
arrow to show the location of the stethoscope head. The lower edge of the cuff should be about 1 
inch above the bend of your elbow. Use the fabric fastener to make the cuff snug, but not too tight. 

Place the stethoscope in your ears. Tilt the ear pieces slightly forward to get the best sound. 

3. Inflate and deflate the cuff If you are using a manual monitor: 

Hold the pressure gauge in your left hand and the bulb in your right. 

Close the airflow valve on the bulb by turning the screw clockwise. 

Inflate the cuff by squeezing the bulb with your right hand. You may hear your pulse in the 
stethoscope. 

Watch the gauge. Keep inflating the cuff until the gauge reads about 30 points (mm Hg) above your 
expected systolic pressure. At this point, you should not hear your pulse in the stethoscope. 

Keeping your eyes on the gauge, slowly release the pressure in the cuff by opening the airflow valve 
counterclockwise. The gauge should fall only 2 to 3 points with each heartbeat. (You may need to 
practice turning the valve slowly.) 

Listen carefully for the first pulse beat. As soon as you hear it, note the reading on the gauge. This 
reading is your systolic pressure (the force of the blood against the artery walls as your heart beats). 
Continue to slowly deflate the cuff. 

Listen carefully until the sound disappears. As soon as you can no longer hear your pulse, note the 
reading on the gauge. This reading is your diastolic pressure (the blood pressure between 
heartbeats). 

Allow the cuff to completely deflate. 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


^ ajJpj a^pc. f^y a jjJ^pixJ! ^Lj a_jLi (jpJ^ <-_lA iV Aju-ia! jIaSI ljj.lL ^3 ^.^jLIa (JL^ajl ^^glc. ClilajLjjjjl 
t_pljll «.!aj Ajli ^gdl S jjjjLix cluAij ciilaLlujI ..U^Luj id^pj V .. jl! lala u^>\l 

(J! (jc. L-J^L La aJ ja. j (_paJ^p t _ 5 ic. C t-*L«sj (Jpj . . a.lic. A at aI'va 1 g K a-lLJ! »pV L-jlLJl (_ 5 -lc- Cilia j 

Cj3j 1 » p's jj^jiiL jaoii L$jfl ls^ 6 -^ .. Lkjjjjj VlLlal c-Lujj Vlpj a-llil! jp 30 

Aj^Aj ji jyjil ^ <j n I j 1 « p-^ ^-j^pllj ^aA^pi allx3 __ t_sLa£Jl (JliSj Cilc-l A*pVI ailA c > 1^1 V (_ 5 j^l CiLajVI 

J&)!\ J*. 

Jz. jpL>‘i ^ y ^ <jlil ApU> ^aI.. f»g a\I 

ABC = Airway Breath Circulation 

li^Luj d^pj V Ajfd (_pajj Ajj (j«Vnj a^a.! Aju^pu a jL> i_ij 

jjljiiall Ijgl \ inn (_pul Ajfdj __ UijjA aj^V L>» > >>\l aJ (.“haa 

J A^lc. (j I JpV Iju^iC. Ajjpikl 
Signs of lateralization 

1 1 1 t'ti -pj A . na \ j A iL c“ '* A tti _ _ _ \ 1 1 t*>i lp! ^1 
(_pa^p jl J^wal j! L>» t >»\ JP.I 4 J (Ja ^gjlLuj 

(_pa*J ^^gJaLu Ajj i" IaIc. dli pj jjfd 'j ^^gJulL !_jjlpla _ . dli (_Jj 3 c-ljl (_£ I j^l (_Ja ^jlLmS _ ^^dlL l^jtpli 

( AjjJV! 

£a <_Jxaj La ^La^ll i. _ njL>\l (jpJ$ jlVl*^ a jg a Via ^_j_uLiil ___ ^a.1 A_ilc- V t— S3_pll ILa La 

^jiaJ^p]| 

(_pajjll tilljAj (jla^jc. (_paJ^pl! (jl c“ 'L>^V C 5 -^ 

tachycardia 
NB:pupils are equal and reactive 

j)V! la jc. c > 1 a^a.j (jjaJ^plI (_)aJ Ajl IjHjj._ ^»g a\I 

lLa.V lA^p.Luj ij jl jL> 1 \ 1 L^jlja ■La^Ixa jVI Cj^^Lj al 

.Lia 24 ^gjljjt'jc. aJ dijLuaj jiuJI ^1 g c“ | a\I 

Cjj-aJ 13 j);pJ (j£ij.. a j jl aII A ]\.\n^»\l jp ^- 2 il*JI 4 -lLa. A£.^paJ CpJ J ) 0 

i_aa j-all ILa LLaa (_paj^pll 

C-La (_L aC- ^»J a\I (_^i ji cL^j Jj-aC. jl Jj-ujI JjjjC. ^pjJ (_Ja jl ^LuaJ ^.La (_J-a*J (_JaVI 

A^a 3 ^jS-ui J c-La AjLlIa CllxjJajj jjq» \l l^xll <iVjA ^a.1 a jg LVuma (_paJ^pll (jluala.lj 

iUll j)\ \u 

Swallowing reflex is working well 

■Ija^ a A^aLuil Lillujl Jajl^pj jp ■La^I*- 0 

(jjaj^pll JaI jp Ajlilla (_^Lil j"2X*Jl La ^-»g a\I 

R/ Glucose 25 % or Glucose 10 % 

IjA (_paJ^pll aLp. JAao (jjla^lla Apj^pjj jtgpj Vjjjl^ lUa (_pia V Lpiaj 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


^Jc. Qj^laii (j^J c _ ^k tililjlg-a jg J-Yi jji c _ i-yj L_iajl LiAj 

ii! 

.la-iJl all j Alia^uc. Jjlij (_pa-3^>^ ^9 S-l^!j AjuaJ Jlajj . . (Jj)^ a\l Julian all .la^Jl ^-.g all 

NB: Becareful if you infuse Glucose 50% it is irritant to veins so give saline 
in cannula befor and after infusion 

NB: Donot infuse less than Glucose 10 % 

You can only infuse Glucose 10 - 25 - 50% 

Then recheck blood sugar again 

NB: If you infuse 25% infuse 200 ml & if 50 % infuse 100 ml 

^gk a^aC. (_ja 20J' £^£1 liLal (jVI Jljj-Jl .. I^A (ja i^lcO 

Hypoglycemic coma????????????????????? 

? (jalj-uij! .iklaj (_Ja ? jfLa (_ja ^cJlsuaj Ja _ _ ^-»g jlc. ^ jV Jl j^j-u (Jji 

jA L_jUi ^ aJL^JI sOA ^ l-UajJI I Jlak. sjaa^ 4. nun (j! ^Ac-li . , 4 j\_^.VI L — !i] 

Drug overdose either insulin or Hypoglycemic drugs 

L_Ujui1I _jA 11a 

^>1 4JU ^ ^ISJi 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


j>A ^£l_alj A\ blilfr ^gJc. JV-la i-A^)AC. j>A CuMll Skxl\ ^2 ai^jAl -laV .. *Ojl (jLa! (_gi LuJLa (Jlu£ 

^ (_ -l<«j *■. 'J.a^j A_al_aJ Igjb lA^iai jlj (-la^pliS __ jala^i 1 g jnc. ^gjc. a jLaC- Jjaj_ 

l^A^/iS j>A ^gTa'a ^glia Cjjjli ^alc.! V Ijij hi t>> <j-iaJ^)A jj£la -lia (_gA!il£ jc. dixa.1 ja ^gjfH 

i. _ n Axal^>A 1 g jjc. Ajlj _ A -IaxJI (jjia-iLuj 1 g jnc. jb (_J*ji]Ij .1a j <• _ aj j dnA.1 Igjlj ^gj jiVal 

Jaij-iall AxAIaI 

a-laV JaiuJall LgJ (.‘'h«5 . . ^>g ail 

Low normal 100/60 

Jaij-iall ^^3 (jlaliaLal j>A a jiia ALa (_gjlxla lg-ai ^gjla^iai Aj-iaJ^}A]l jV ajUiiJl a.!A ^_gi L_n-udl jjfLa jl Ajfll 

^)a.Vij j-iaJl jJJ q's\* a (_ja V) g l\l (jlaliaLaVI lilA t _ 5 -lc- d)-l_jxa Igjlj 

^ta^jlla 1 g i<a .Ixl j IgjLJ (Jj-lai j£V . . aj-laJlj AjLaiLa 

Aa-IiaS (_£ i j)C. IgJilLua 

Head trauma 

(_JA^)A (_p3^)A (_^1 (jC. IgjLual Cll-lal , , (J til Vi -lajJ Vj .. (j^JJ -11 a 4KiMA\l jlj . . ^giillj 1 g 

ji J jliij 1 g __ AialjAllj Ig-uilj <ijjg3 __ (_ja u--»i (_Ja 1 g‘i\l iti , , (Jlul^la 

^a -il-ijj ^l^jAall jlj .. ^xia <-liaLali __ ^■Lutall ^gi Jbjj 1 ^-uj!j <Jaj ji ^bt^» (jc. IgulLma __ aJ ^^/Ic. 

aM i<**»\' ^3 ^jj'v iii\l 

3-aj i H } Aj! (JlljlA.la_ _ LaSuVI (_ja (jc. IgAlLuj 

? (_Jx3l I.31 a3 ^jaVL (_)aJ 1 g jijc. t _ 5 -lc- ajUic. (jV dl^e-uj _ _ ^a1! 

j&j Ly^>ij -la.lj (_5-L. (J^j .. lgj^)£j ^gjlluii cJ^j .. (_paiVlAl! i>»l\ L^.2ilc. 1 g j^c.1 ^jl 

^J| (, < liVil J Ajjjaj (Jjlic.Li_iaA IgJ i.“thj (_ja /^yo ^jlju (Jlul£ Igji 

sinusitis 

jLiLaVI i- . (jc- C_lial! l—illia AaLu (ji C > Vv 1 ^)aI _jAj 

A_iijVl CllljlgAlV lgjLlac.1 ^ya^Li 1 g‘i^> jl t^i3 

(jjJUiLa (jjc-^jjjji aJlAl j<a'iitii ji 1-yj ^-2)1x111 .. j£j 

(Jj\ ^ aaII (_pa* J £A (jVq^ ia\I hi i>»i\ lx2/lc- lg~ij^>C.ij 

AjJaJ^)All CluA^j 

__ i-jjlgj A_ul Ai .U^\i c'TniiVi aJUJI ji ^^gj^Va __ a^)A ^ A »>i i^aII Cial 

.Cjla^xA (_^l ^Lj -la-la. j>A (_^ ja CllaAjAal A -V i^)a] 1 jij (j-a-ialiuil ^_gjk3j tUj| jV a^jAj 

Ajjlala ^IajaI (jl ????bl ^ 2)1x11 Ia 

R/ Quinolones 
R/ Diclofenac sodium 

R/ Nasal decongestant or Systemic decongestant 
To open sinuses «-i-^' ^L^i v 1 o* ji^Vi ; cjUuixili axj ^ 

Water is the best Mucolytic 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


4 _jaj^| ^Lm^a £ck] e-bal! jlk, j Jjl t'tiVn>ilj 

6 

<_J£ <_g3 11111.1a. JbJ-uj (_j-a ^g, £H jujJ __ AjJaJ^a ^.glc. .. bila bb£ ^iL^ala! (J\ kl t «' V I ^g3 bbl_a. du£ 

c > in» (jc. jLuiJ (jl JVI (j-a (JjjJ .. A_kj.lj j». wVi j. _ .la-lb _j!^a^.l £-aj .. Ia.Wi~n 

jVI A^aJj-^a ^gi klla .13 AjJaJ^al! jjV 

Anaphylactic shock 

???jlkb b libb 

4j| ^gjb (_)iaJ^)-al! (jV AJbaJ! a.lgj (jjg‘n«‘i 2/b klla Cj^aj .13 AjJaJ^al! ^jV __ (jVI (_}ju1 

(jo-abjJtl^Jl Cjbb-ixb A Y<j*s jVI 1 g ilaaM (j! C > '~vj 


Antihistaminics 

S^a bbj!^)£j klifLaJj b)l c-bi (j! Aju^j-uj A ~n iVi Jlaj l&.l*jj 
1 g ] 3 ->jm 3 __ aJjAj A }-v^ bajl kll <jjfb U c . v>J *• . ij~v‘nin b libaS 

Systemic Steroid 

i."l.Kj .13 AjV t _ 5 ic. 1 g » >>i'i (jl i_ Vvj \ i 3 

Bronchospasm 

fj^x uj bal c > '•v‘n>n j] libaS 
c A£.^aJ! c > Un\'i c (jbbj^jjl 1 g ilaaM (jl i^blc. c > i-nj 

(jbbjjoVI (j' V.. ‘bib ^jlil Ajbxll L_bb Cluc-kLuil liA 

Epinephrine is a Strong Sympathomimetic and could kill the patient 

JJJJ c . Qsy nil AjullLal Aj-iaJ^all ^Ibvj .13 j 

Ijl ^ 2 /lxll Aiujjj i. _ fit'll 

Ajjlau c-Lajjjl 2 /bj 


R/ Diphenhydramine 25 - 50 mg IV q6hr 
R/ Hydrocortisone 300 mg IV bolus 

?????? jJlijjjV I L_su£ jAj ^al! jt 

^j^ailb (wJjIi£-a .W'um <_gi 

- Administer 0.3 - 0.5 ml of 1 :1000solution subcutaneously .... And could 
repeat after 20 minutes if necessary 

l . '* (Jjb^a ^ 1 000 Jc o^ij^ (_j-a ^La"| klj| Ubb*-a 

l_JjU-><all ls-^ Cy* 500 C5^ C ’ (jbbjjjVI (j-a C b^a'l (JVlfr ^Jblbj 

A^aJj^a ^3 ClilkJ Aj-iaJ^al! (JIjjjJ! ^_gjb b^j 

Anaphylactic shock 

??? lij JaJI Lafl !!!!! V Ajb c> 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 




Sublingual 

CliJl2k Cjlc-^aJl (_J£J jVI i. 'Vn«‘i e^A t_Luj^U <j£lj 

J\ yr : I iUa 


??? (_Ja .. A-jj-u\ ^ inn (_jc. 

?? ^LxJall <_j-a t -“ C?\ Cy* (_Ja 

i_Luj 2/U i. _ nVi AjJ3j^)a1Ij 

(_j-a ( '— ^ jLaj 


???!■>) JaJ! 


In Books you will find this? 

Add 1 mg of epinephrine to 500 ml Dextrose and infuse it by 1 ml per minute 

lili) £-!Xc. ^a! j LOakxl! <JIaJ L_UajJI L_ajC- |j| L_Uulll (jc. tllaJJ J 

Stop The Offending antigen 




. OlkxJI \JS OllJUuLo . jLlol i—JLuJd olj^juo 


7 

Ij ^ Vq-v\l (JjSjj ..s^-aC. <_ja (jjjjLoill ^Lj ^aJ (_£i]l 1 g ULi aIaL^ A£.^lua ^£\ dlfrLa. 

C5 iillj *■. .. -laxkjl <_Ja (_Ja AjI ^. y $\ JLmj __ ^jljJal! V sllllllll ,.l_Ujjj 

?? 

.(Jlinll A^.La. <_}S <_}SLij si .. LaLa Ij Jb.la. i ^l A ]'iKl <_Ja 

■ 'j^ t> gr^JJ L>^ '\' SUCkNng ^ ^ ^ gr*^ -sal Cll*_jJaj 

Abdominal Colic i _ inn JlilaVI <^3 (ilSill g mu 

^ I^LJj A_iaJ3 LilfL tiLm-ajj . , s^gJa t _ 5 ic. (JqJ-a\l g)» Vi <jl (^Aj .. (j-sai-all (jJjLalL ^.Ataj La gj^aj Cjl.ii9 

I^Jj .. (jJjLaiill b'^A (_£^)Vl s^)a ^->g a AilaJ A llnj dii^saj 

ggax>a]l A_j| ai) .lasaJl sill 

Jajjjj (JiLlI ^A A ~yn,Vi ^aIj . ggai-all c-ljJ 1 g'ij3->c.ij gjjjLaiill b'^A <_J-a*j V iaIc. Ia^suj 

s^jlaII gjA CLil^)iJl J^lal A£.Lja^>]l ^*Jj A£.L-ia^)]l 

*U)I c-Li (jl ULa.V ^■^LkJl A n«n^ll L_jLjjjVI J^-ujLuj ? gJlilaVI -lie. c-ISJl L_)LjjjjI La | li& gJIjjjjJlj 

- Qsy* aII - t—lxlllj lM\ j! ^aS/l A Lnnl^J (Ja^>\\ A_alsaJl - ^ajill "LalsaJl - ^^aJl - 

AL)I j£jc-\ ^aLasa. (J-aC. - gjUalisaJl ^ CjLl^ill 
g^a^-all - A£.L-ia^>]l ^su L-^3jt^T*a g}ila]l A_aLa. 

R/ Simethicone drops 


Ljajj (JIiI^a 3 A L>q'i "| 5 
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. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


8 

Vvan Mi t^SjLuiiajj ^ li& L-l^Vnu _ _ Axj (jAa-J^ 0 tilljA LojIa 

AjjAj^al! 4_a*jAll (jAaJ^a ^A^_lu1 ^ aJjAI! jpa! LaJA3 ^ LilLa. jljjS 

_4jc. ‘i (_£a 1! (_paJ^All !a&j 

jjii^A 1_3 lAa. AjAjj (jsy* a tdljijj <ilaj Aa.1 Z. aAj Ixj-ialj 4jj» ls->) >T)«ai j&j (jAaJ^all (J^Aj 

C 5 -?^J Cb KVy 3^ .. cr?^J ^ j «a Mj Clulii *A J& jC-uj ■‘LilaJ t_Sji££jj ^lii jl Axj 

^aJMI &Ajjj jpa (_gjM-i. _JJ^Sa ^3 

jl Axi3 __ jljl di&^c. jjliSA Ij si 1 . 1 '>*‘' <Q .. A u.o'nII ^Ai.uj) aA ^aJVl J& ..^kl Jljj-oJ s ^aI - ii3 

L_lll_aJl jlS^a 1 j*vj^uaj jliLa ^^Jc. s “^ jlS-a AAa. aJLuU __ (Jj\ ^->^11 ^kallj j^xAdl! i-^Kl^'ii 

ureter 

aIiLujI U lSj^ (jsi* * lilAic. Agjjjj 1 q )ac, Luij AiJji 
JiWi Aj-^aSl _ _ ^.1 _ Ajl^ill AAaJ jj.Vn.^ 1 ' j Mj jl n~v i A 3 _ _ JjJ! (_gi ^»A 4 _i 3 J& 

microscopic hematuria ^ j* ^ a^jj aIs aa 


Mm 


M...^)^l (jA ajlc. 4jt^a ^q'i-yj A3 ^aJMI sAjjo j>-a3 inn jl AxiLuiM J-aSl (jl c > Vnj A Ia~^l jfj 

jpa J^y\ L-ulaJl (j^>» x>\l ^a jjl£ A g j n'ii aJL^. (_g-a3.. lA^ji&l LaS AjAjAll sAj! jll A« nttn jl (_)jaij 

cJ^Vl (_gi 4_ic.^>]l ^Axj (_j-o\ tw^VI Iajj __ jA 3 ^! j)- 0 j>^Vl L-ljl-aJlj ^sJl (^llill (»J^1 (_gA jAvll 
sAjljll Aa> {n»‘i jl (jjjjj Mi ^"Mc- jM t. < n~v‘n>ij V ^JVl Iajj .. ^lijjVl (_^i sjl^sJl CjIajj ri3USe3 

CAj^l j^a L-iaJ^a Aajj A33 AjAjAll 

^aJVl 'AA i^ya ^JjluaJ ^"MjeJl (jAaJ^all ^ jl (■ > i-%j ___ AjAjAII sAj! jlU djljl^alMl CL)A*_Ujjj 1 jl Aju 

,‘eAa. (Jil j^ ^11-^ ( j, AjAjjoII 

3° g-li^H j ^M*J1 j 

R/ NSAID injection better to use IV route 
R/ Spasmolytics like Buscopan 


R/Calcium channel blockers are smooth-muscle relaxants. In combination with 
prednisolone, they have facilitated ureteral stone passage in several small prospective studies. 

Nifedipine facilitates the passage of ureteral stones. The extended-release formulation simplifies 

treatment and encourages compliance. Only short-term therapy (10 d) should be considered for this 

indication. 

Ia^J jl Ax J (_Jxijjaj IaLg A nil ^^laJ c^aII Jl j-uJl j)Sl 

^iAULuiaII J_9^j I&Axjj ^lau^all sAiijLuj (Jjl jjlAiil lAllLutAll sALjc. (_ 5 Ic- aJ^sJLuj Ja 
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. oikxJI JS CjUjjjLo . jLlol <_jLu_b Olj^juo 


(Jolrvj 4_Lo L-llla exilic. (. _ d3 _ (. _ njuoll (jl j^ait aII I^A (. _ ijjai (j( (. _ la. j 

^ >-v l -I^Iojoi 4_ilc. f.Lijj liLa AjAj^a <Ja Ai^x-al 

(J L-iUjuoI J jlgJaV J? kill J jlgJaV 4-1 jJ jatj AjiJii k_lila ^ la>J 

Appendicular mass 

Clllj^joiA la.1 U (jlaJ^allj _^ajaj (_£^l£ll -oil .AaJ kll^Ja <11^. o^a dlA^-j La£ 

(Jajljj ( ^ 5 Jllllj j 

Masking to Pain so Appendicitis may be Misdiagnosed 

lilal a AjlIuVIj (Jail aall (_5-lc- $.Lidj 

^)t!i£VI \ (Jo-a £_£jl^la]l (_j-o (Jaa (_paJ^<ai] 1 g JaxJ (jl <■ - la. j dll t^lloA \ A la^sXa 

AjlIija ^^Lal <■ _ id Lg_j Ajtial lljUdVI .. f-l-all C—l^jd 

lsj=^ <lu ^ *l£l Jjj 

Common Causes of Abdominal Pain 


abdominal pain 

Frequency 

Common symptoms 

Common signs 

Important investigations 

Appendicitis 

Common 

Central abdominal pain, then 
localizing to right iliac fossa 
Fever, anorexia 

Right iliac fossa tenderness, 
rebound, guarding 


Infective 

Very 

Vomiting, diarrhoea, diffuse 

Dehydration 

Stool culture 

gastroenteritis 

common 

abdominal pain 

Diffuse abdominal tenderness 


Peptic ulcer 

Very 

common 

Epigastnc pain 

Can radiate to back 

Increased certain foods 
Alleviated antacids 

Epigastric tenderness 

Acute abdomen if perforation 

Upper GI endoscopy 

Oesophageal 

reflux 

Very 

oommon 

Burning retrosternal, 
epigastnc pain 

Allev iated antacids 

Exacerbated at night, lying flat 

None 

Upper Gl endoscopy 

Biliary colic 

Rare 

Sudden onset, severe nght 
upper quadrant pain 

May have vomiting 

Right upper quadrant 
tenderness 

Abdominal ultrasound 

Cholecystitis 

Common 

Right upper quadrant or 
epigastnc pain 

Exacerbation with fatty foods 

Right upper quadrant 
tenderness 

Fever 

.Abdominal ultrasound 

Pancreatitis 

Common 

Severe, epigastnc pain 

Can radiate to back 

Vomiting 

Epigastnc tenderness 

Signs of acute abdomen 

May have shock, 
breathlessness 

.Amylase 
.Abdominal CT 

Bowel 

obstruction 

Common 

Vomiting 

Absolute constipation 
Abdominal pain 

Abdominal distension 
Generalized tenderness 

Tinkling bowel sounds 

.Abdominal X-ray 

Diverticulitis 

Common 

Pain especially left lower 
quadrant 

Fever 

Change in bowel habit 

Fever 

Tenderness 

.Acute abdomen if perforation 

.Abdominal CT 

Aortic aneury sm 

Common 

Central abdominal pain 

Back pain 

Sudden and severe with 
ruptured aneurysm 

Expansile, pulsatile mass 

Shock with ruptured aneurysm 

Abdominal CT 
.Abdominal ultrasound 

Renal colic 

Common 

Sudden onset, severe pain in 
loin radiating to groin or 
testis 

Pain may uax and wane 
llaematuna 

Loin tenderness 

Dipstick unne positive for 
blood 

Plain KUB X-ray 

IVP 

Ultrasound 
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^Jc. jjUa^j-uLJ Ajl >^i«a lgj| ^ Ia ^)aC. j)A jjJjuiAaJl dl.-Wi ^gjll A "i Ismail al^All ^jj (_glc. <d^ 

^JUj A^.^iLa Ijl <dJla._ ^^aI Ij ^jjd I^JLujV I _.dild.lijjl j>A Jaia ^ ^'i di jjVI cs^j t ^caII 
s^jjaIja a I luil (_Psj^)a 1! JLujj )).. d^j .. _)I^>j ^Ia^. ^\a»‘ii Ua Ij i. _ ni«> __ ^»lji4 

Aj3 Ua lg'i\l t»a ..^jj Ig-La ^-^p>j ^jjajj ^ja ^UjJI Ud.ii Igjl ^^jj^idla ^ 4Qj <>5 i Vj. . 
l^ilaj ^gic. t_Li£V duaa dulpla (jiaJl Aja <Ja 1$j 11 t»a __ ^giilL dulpla., ^^aI U ( *_i^.jj 

1 g jlc. ^)AUaj l»P A ~vgTlA lAdkV 

Visible intestinal loops 

addj dll Jj-al ^AjujV A_C.LajaIIj dl*-AulJ 

Audible intestinal sounds 


j n»'i AJlaJl a jlA ^g jll 


Surgical emergency 

l_Jj£^)J IdUi A_p^)d A Vq*s jl I jajM <_JaC. Vjl .. AJlaJl a jiA ^gi (j in d j)l c > l~vj jLiLal <. _ 

LS* dj^dl (> (J^^dl c-LiaC-lj 


Dehydration 


JjUj l _ 1 f\jl dlALj A_p^)d A Vq*s <_JaC. dlL Igpjj (_ja d nU->a t Cj\jj^)jaa jl AaxIsI <_£ I djlli £JaJj 

AdjJ jail Ajtdlj i ( aslj (_paJ^)Allj J— > j\l (_g-lc. A_plc. Ajtdl (_JaC.j 



Abdominal X ray erect position and Ultrasonography 

I g » -a dlJlC-Lui d) daaJl A_p^)dll AjlaJl (jl ^ - 'jp jl (Jj^ajl Ax-LuaJ lAdu 

Ajj)Uaj>\l (dlxdVI (JaC. ajj^jdaj (_^Jjj^ll ji\I (wJJ^^jj Ajjpli 


Notice : multiple Air fluid Levels 
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y ja^.a (J\ t a' V ' ^gi i4j\c. __ s^jjjjLxll j j\ Vn V b^AC. m . jj» IjlA ^>lala ^.tuVi (jl ^Vi^<aj V 

Hlllllla^ liU. 4-aa -lajj ax.^)jj4j 4-aal Lajla IjAjj tilli&j Li& Aj^jJaj __ aIa! Jj 

J! aJUI j^I jixial! !■*„ ^V! 4_ilaJ ^^glc. £“sy }j 

Diabetic Ketoacidosis 

(jJjjoijl Jii.Lijj ^jfLuj sAic. Ij e! ii!jn\ 3 3 __ 4^.1^. ^y ^- 2 /lc. .ikLiJ ■4c.^)-uaJ <!&! JLuu3 

j| __ 4_ijjlu£ ^Iua=J sAic. s^jc. eJjjdJ __ ■‘Ic.^aJ! -ikU (j! (jj^ ??? lij L_njudl LaS 

(jt^J 4_JjJaLftll ftjjill Jb»luj (_pa^a (_£ I (_j-a cs^tc. 

^La dj )^' 0 *• . 3 •4c.^)jjiJ c > I'VJ. ^Li^a! (j£j ^aJ <jj L_slia. ^gi d^-li-ui 

_C_sliaJ! ^ja (Jjj-aJ y CS-*^ 

4_jjj!u£j! ^a\ 4_Uiij <_}juaj 1 s.laj Jaiu-ial! <1 (_)auaj 500 (Jl o-iau ^)fLuJ! 4j 

UbiSkj 


i_l 


Lula (_ J£ (jA j ^ J -lJ y _jj-aL ^LaJ&2/U ii^^^all 4_ilj*Jl i _ rvj <_Jiial! I.3A 

Managing diabetic ketoacidosis (DKA) in an intensive care unit during the 
first 24-48 hours always is advisable. When treating patients with DKA, the 
following points must be considered and closely monitored: 

Correction of fluid loss with intravenous fluids 
Correction of hyperglycemia with insulin 

Correction of electrolyte disturbances, particularly potassium loss 
Correction of acid-base balance 
Treatment of concurrent infection, if present 

^ ^gjLa (jd^jou! Cl)!.lakj i ^ jaa ^. £-a 4 £.^j jjoJ ^La dj)^* 0 £j-iajj 1.1a. 4 £.^jjuaJ tdlil 

_<c.^)jjaj (w_ulj £.Ic..1LuAj jj a^jjlLu 
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[ffl Diabetic damage 


What is the 
blood glucose ? 



Diabetic ketoacidosis/ 

hyperglycaemia 



• Drowsy 

• Hypotension 

• Tachycardia 

• Dehydration 

• Nussmaul's respiration 

• Abdominal pain 


^ Hypoglycaemia 

• Hunger 

• Jittery 

• Faint 

• Tachycardia 

• Sweaty 

• Headache 

• Neurological 
deficits 

• Coma 


Sackground 
Proliferative — Retinopathy 
Maculopathy 


Hypertension 


Insulin 

• Lipoatrophy 

• Lipohypertrophy 


Stroke 



Renal failure 

Nephrotic syndrome 
Proteinuria 


Peripheral 

Autonomic 


Is there also exocrine pancreatic insufficiency? 
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<il^>faJ (Jjliill ^ (J-afuj jl (Jj3j ... A j .J""lA A_UuLu <U1 -l^aJI .. liluaijj <&l jLal ^ Oc-li 

s-l^LLa ^gljl 1 g » ~al jl Ulj ... 1111111.1a. jL*j 1 g K >1i j AjLa. AjLa. AjJa^jauJl 

A uil-a l^J jjJU^jJ 1 g 1ft I lq Um IgJjlj ^gjll Clilill Lgjj ... IglAl 1 g at a j AJLaJl ... s-l^LLa 

. .^gjLj Ajl Jj^aa. LaLa Lj ^agJLujI Ijlj Ac.^} -uU 

Auj^)C. ^j!jj ^->g 'ia ^llaS (j-aaj (^gJc. ^»g K jul/li j J i~*l Lift C1 i1a*JjjjIj Lj i Clul^ \ l^lLs 

AJakl Ia j.liuo aui 11111111111.1a. Ac.^jjjU 1 g rn^'i .lulu ^pla ^jjL aj .IaLu ^£u Igjl LuLLjj 

Inspiratory and expiratory wheeze 

j-Jj£jli ^-uj"| + ^La J^lauj ^uj 2 ^j^jinll (juVlMl A t«lu jg Vi (j! AjJa^a-al! UU^iul AjlajujI Ijlj 

CIiaS .IauJI allj A_jj\j "| 5 (j-« (_Jal C5^J . ..Ac.^)jjU jjg Vn Igj^iul (_£^)u.LM AuJa^Ajall UU3jll ^yaaj C5^J 

jjjljuill ^Ua Au^a^a-all LgJ £_uiaJ ^glill tllfijll ^ Vjjjt^ll L_u£j1j 

wl — laLiiul jj jujj£jj.llA A Y<iu jjg Vn AjJa^a-all dj^iulj i A_UjjLuta.il oJ 1 »>ia Ajiu VjjlJi^ll ^gi 1 gljlacl j 

^gjj i*Tn«Vi AJLaJl jl c“vWj (_£^ul S^a Ia (."tium Ajua.} «!l*j 

Only expiratory wheeze 

lllllllll.lu (. Qjau Jjujj ^Li A_jS Aul^ull ^k -luV A_ulaJl uliLa^lj alll i**Oau°I 

<U1 .IauJI i**i*n«Vi AJLaJl jlj 

jljjall sLa <_j£ j-a (j^aiaull <_Jj uliLuJaJLj (jjjJ AjLa.ll ^-2X*Jl jl ^gj^lulj (JaL/I ^-a /uJa Ia^jUj 

^^a.1 (JjI^J (jLaaJjujIj Aualc. Aij^aJ djiall j.a ajg L>a\I 
jJuuall A_jjuiLuta. C > \ \ k »*i jljuj jL/ (_pa^>JuJl ^a^C. j 
AujA ^_gJc. AjjI j^ll c > lat Jill ^juj^a ^>g\i Jac-I j 

Salbutamol 

j^ya.1 "js^)a L_mlall <_ 5 Jc- AJLaJl jjutaJ j;i^J CjIc-Luj 0 (_J£ jjl'v 1 

(_y>Aj Ac. j Vjjjjt^ll <■ . jj A_jia£ ^xl*j jc. L/l jLiLal i. _ in la <_J£ cs^ - *• . 3 >.) ! tdl^l 

^gjJa^jA 'iLia. ^ajj ululs Ajlg_Jl ^k Ax.^) jjaJ I g i^ jj jl ^>g a\I ^a.1 jl j)A jl AuJa^AA j^A I g Alat'n jl Luc. 


jja. I J)*V UjoI 

_ll CjIa^Jc- jc. n jlj 1 ^?. AaajuJj L-lkll (_)^xaij jl ^ i» uill )Jl (_paJ^A ^k LajJ ^yujj V ] j] 

signs of right side heart failure 


c^' 
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lower limb oedema, congested neck veins, enlarrged tender liver 

JM LS* *lu ^ PULMONARY HYPERTENSION long standing B.A Ji 

right side heart failure 


History 


• Wheeze 

• Breathlessness 

• Chest tightness 

• Cough 


Examination 


• Well/unwell ? 

• Tired 

• Able to talk in complete 
sentences ? 

• Respiratory rate 

• Pulse rate 

• Pulsus paradoxus 

• Lse or accessory muscles 

• Intercostal recession 

• Wheeze 



Signs of severe asthmatic attack 

• Cyanosis 

• Tachypnoea >25 (but beware: if tiring 
respiratory rate may 'all) 

• Tachycardia >120 

• Pulsus paradoxus (but not round in 
one-third of severe attacks) 

• Drowsy 

• Lnable to 6peak 

• Silent chest 

• Failure to improve with nebulized 
beta-2 agonists 

• Confusion 


• Cya rosed 

• Drowsy 

• Pulse 130 

• RR 35 

• Pulsus paradoxus 40 mmHg 

• Can't speak 


( Mild ) 

• Pink 

• Alert 

• Pulse SO 

• RR 15 

• No pulsus paradoxus 

• Speaking in sentences 


Causes of deterioration 

• Infection 

• Allergy 

• NSAIDs 

• Seta blockers 

• Pneumothorax 
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<. Ldid dj AdUill IjjjHj diij]l .. Ax^uiJ aJ (jl ^jjdil ^Ljal d.1 ^ja UsjIa VLdil v." mVi 

V (jlilll Ajl^ll f.|dj __ L_l2k.l_jll £.ld Ajfll __ ^ajjll cs - ^^ Laj ■■ (J-lllI 

1 Ag 'ia L-Jj^Jl £_llaid 

^JilL ^_j-o\ -djJj.. JbJLuj (jLa^j dwjJj __ ^l.da £a sdjJluj Adjd AjLlasa ^gTnl (jl d.V d U&i ^ a\I 
1 g td jl d.V 1 g jlc. ^ i—sdfUl dLaaS. .Igols dL^jda A£.jjjaJ ddll j»d'i j. _ ^all £a .. d-luoll 

(jn^'nlL Ax^jjj ,d.jJj (_paidiA IgJaidaj ^jtdLa 

^ c-Lidll AlAVill Ajl d.Wj Aju^jjj s^lajj 

(Jjlil! gjl^allj .A ‘AViM (jlfla! e_jLwUjaiJ c>^& dJj jlil! (_ 5 -l c - lj‘i~vtHj 

Q^J^fUl .Wl^l JjL ^a-adlll J&J Ajul^)ll Ajj^)i]l sUjjj^)J 1 1 n tT) d^)£.Li3 

Carbon monoxide poisoning 

.-^j' ^>*\qll <_JaI£ ^lill (J}l^)d.VI A 'vjVi 

^-'j <3^' Aa. jjlb J J JLall 'd ^ lj \j^\ £fA?. j-db idaS 

llllllllllld 

s.llJUjj dj^>-lllj ^LbLa (dSS^lIj ^AkiiLuiAll (jVI A 1 n >i j dkjli ^l3 A a OAi ^jjadul La Id 

IIIIIIIIIILaLaj (J^jiall ^»^qll ^l^k] ^_j_iijl 
Lb d^JI j i-iu.'-vi 3 aJUJI djl£ AxLuJI ( jji.dc . ^ 

£jbj-a jj^jjjj Ax jjjaJ jj^j-m^! i _ 5 Ic. Igjedaj c > Vvj dll jadiuiAlI aJLsJI ed ^^jlj Lade. 

^jj£j] ^jxjl'V'^ jAjg 11 ^-a ,W‘ii .W^l (Jji (jV 

Hb-Co 

Aj.'iatlll ^'La^ll (ja^.jja^S/1 V lAdJ (jj^. jjjo£ V 1 ^-a .W‘ii V c5^'j 

<Jj>iallj dljl£ dljljjliJl Idajl diLa j <Jj3 ^ Id (. jn>ii diLa <JaI£]L Aijlx. ^jl dj£jj sllll 


.A Wq'ill (__)jij2iLall JjOj Jajjdjlj _ A HVili l^J JjOj «djJ (j) 

1 * ia^> (jxalLuj ^LLaJj 

c-ldu (_J£ ‘•“i.wj AjV ^>aV 1 Id t _ 5 -lc. c-LLill ^a Ajjjjll l^di 

(_ja (dS^ll (_)Aaj ^ 3 AujV aJLJI (_)dj qC. dkAii-all (_gi 1 ~s tTi V 1 .1^.1 ^ iaK d (jl£ Aj-saill sd AjLi£ d3j 

AJ d. Id (jl (■ _ Vv j3 Idle. (^_l^sJl (jl*J ^^qli Ajl 1 jl 
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jl q\Mi b-l&LuaA j (->■ a a!1_i ^a'i h h ) j A_jj1_Lia 3I (■“ l*\‘i ^a^ilL 1 ^ ia 1 dul _ _ 1-iA b-i jjj Akli La 

iLU H)l IaHc. bjlxjjJlj _^>xujj tr*j j» ~vj __ vnI^I e-lH AjfH __ ILb _^)£xj j>A .1 s.jJ LojL j£J 

jc- M jib cs^" c-liHj c-l-lll (j.^ij'v >Tn 

^ ic. UbAjj ^jiA^il Clmll aPAj mm (Jjlaj Lb^jAC. j>A AjuI^jII i_.v.Wi <^^1 1 gTnb <Llum I i-*\i\c. 

1_Ja 1^j1La3 ...1$j 3 (ju^Hj (_ 5 -l c - Jj-^ 3 (_ 5 -b- i-fcP-jij Axij^)A jl ^ I , j1ja"u.;L Igjil 

^xb nVia __. Ajbii. A-Lj-vtuj ^.laj Ajjb i _ 5 -lc- IaIa L ^^jjaI j>A Lb .He. jl£ 

1 3-> 1 1 >1 \ Ulil^.1 1 ls^ l — 38.5 Jl i-'j.Wi Iaj^V ‘•‘' Um ^j Alilall L _ s ^- t— LiSilj ciLaa 

(jjbU I j)\ J-b'lA 1 .1^.1 V AjLabU _ _ (ji^gll I jUii Igj jl CS^" *•“ 

Otoscope 

^tjjLill ji j^jb ^a ..cs^L Cy* V] Aj^lAxjjou V JlilaVI c-blai (jA jJl £j __ (jAjl! die. ^^a 

I j| L^ajjAxi. aJLJI abb (j-aji-uol L_slb jj^b ^Ji ,xa .ixj Lajj^^t^ aji^aaJl ^libjl c_fllb 

bjl^aJl ^libjl !■_ inu 1 dll ~v ‘1 t'ii'i (_Jiiall ^3j i_Sj^>xa c > in>i (jj^ L>a n t »j <_Jiial! (jl£ 

aJUJI sLa 

^ Lmi jll (jj^L aJU. l^il 

^■^jjAaJj tiliA ^^lia (ji (jj^ lJ^ 3 (jiL}3 AikH CjjJ3j <U)I tilA^}£! j\j (j^VI J)\ J-b ia AL)I tiLa^}£! j\j 

(JaVIs Cj\ g jbi (j£J (LLljAaC.1 Hib oa -VJ IL& ^ajH V Ae.^) JAJ g^g'i'n (jl ^ 'iA~na 

i—Lnlall j^)L>Vij /j ja 

L_al Li^\l (_ja c-jjJall jj! Vj -Ij-Ija j!^)a^.I l^ja A LL>\I (ji .w'nti (Ji.1^11 j)A jpVi (_gi Cl)^)iaj jjl 

: c 

Congestion and bulging of ear drum & loss of cone of light 

6jLixa1I aH1j^)]I c _ fi^'i t >1 aJUJI sLa 

Antibiotic combination like amoxicillin + clavulinic acid 

Analgesic and antipyretic 
Local nasal decongestant (jjTnti d^a ax-jIaa l^ii c_a^)xj jl c _ j 

jA Lb jjJj J ftji 3 L}ajj (jjj^)A dAxluu i g \A»*n>n LoHc-j 

Shrinkage of Eustachean tube opening to help draining 

jL-HaII Ae.^)^. c > nn^vl t_ L a£ aAxjj ji (JlilaLM &\ jc-VI (^^Laj L jH ^bi 

A L> t >i jLa ^ai A L>n»i ^ai bJliHu (Ja AjLaJl C > ln\ ___ (_Jilall j jj C > Un\ (_ 5 ^ c ' Un^v'ij 

i g n>i^‘i <Hu£ ^alxbj ji c > 1 -nj CjL£jaa 11 Ae-^i. LJajlj 


Ae-^aJl L_li AAJ^)la (jc. ^l£blSj 
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yr* l^a jaaxJ A_ul lalll l^jkll <113 j (Jlikl 'j'j dlLLaJ J t «j‘l t » (_gV\j <■. Vn A nlilalll (_}JLa. llllj 

JajUj OJJJ^- Jj»la Ia J^a ^jklia ^ _jllJl Ja Lkl^j^a a x d il ^ J.'nJl 

Pause 

£jUj VUla ^IaVU Ia jg In i ^ i\i1 Ia ^jaC. Ja JjjJaII "ilia .W'la ^-^ill ___ jljal ^glll Jja L-Sjjll (Jjkjj 
dl^JJ __ A£.Ia^. \j jji. I^IaI JLuIj _gj^)jJl (_ 5 lc. ^IJ 1 g 1» Via ... ^IVI Ja ^ j JjaJI 1 g jW ^glc. Ia1j 
I jSLiS Jla IaIa Ij AjI IgJLula . . . IaL^. UUjJ J IgllaJj llli ^glll ^ jJI JJIIj Ja Alii*! lj IgA I 

^JVI J^l .. i— kJlAj sIaaII al lllk llL^al (_g j>.^>a 1I ypaJ^jAll AjajJall A -v^kll dlljkla .. J^la 

3 A£.l_uJl dlli-yj (_paJ^)A j) LlaJC. dlljJj Ia j£j .. JIjjJI bj^S, ^k lA."lg J VI ^ >«<! HljC. ^>g aII .. IjJjj 
AjIj . ,^»UI 3 Ja 4*i jla AjI y i3-> .. 3 Ja tllljkj . .(^jIaI Ja J-Luj jA AjLula. . JiLuj Ajtj ^ga^all 

A ;ja1I <■“ '*1 Jl f»g aII .. I.'i Ja Jl^a. lala Via .. AjI (_g^jlj Jla 

(Jaa. jJJ All .'ut VuhM JLJ AJsj^Ia .. A_ull IglU ^gJiVia .. AjJl Vj ^»Iia ^a Ja IgllLuj 
^^.^11 ^ Jj. (Ja^. !‘n« J Igll (_jlAlala ^Lai 4 (Ja Cijl£ l^lU ^ i nVia dlijl£ JLuila ^ 

b JJ-Jl 

JjAllI 1 g 1 W\ (Jklll .. Sjxull (J_ja> All ^gll^ikla .. IaIa La jljl I^J ^-^^1 ^»g aII 

^_u^all Ja J£VI Jc. a^j.'lttiA 1 g t»q‘a jl HijLa.la .. AjI J^VI £a dl^jLikl l^llLuia 

dll J cil j . (gillllj dl n-vla jl^JI ^ Aja Ja JLula 6 ^>a JI^_ujI 1 All j. . . IaL^. ^yaaj jIaac. aj3j 
A- lj'vtn Aja Ja . . Ajj jJI S Jl jll hIjI^jII dLil dl j JLula . . . ^ A>iig 11 ajjJ^j hIjI^jII ^gill 

^suj 


dl a i^v'ia 


A_^.^p ^gi ^liljlj t_jlkll tlllj^)jla ^gi ^-Ikljl ^a JjaII (jd>» ) (_pakJlA Jaaulall la»V 1 g jlc. t— L a£11j d Ia'^ 

"Ijl^aJl 

(_pa^aJl Ja JajVI L-lJJl llaw. JlaJui ^IVI l2kV 1 g l3-> 1 ^glc. t'dq tli^a 

Ls-^S csrf 

Maximal tenderness at McBurney's point 

dllj ^_Jc. Ojjla ^Jgc- Igll (_5-jJl^l3 ^ ^glsu Ja-ul y^ mm ^^1 Igll AjIsj^aII JLulj A lak ill slA (_ 5 -lc- dljb ^jlala 

Ja*J ^ajkla 

Palpation at this point 

flVI Ja rj> di lA.wJ 
All |j| 

Rebound tenderness 

1 g jlc. Ji A^-a'i Jl t. a-% i sI^aI IglJ . . AJaklll si A Jc. L_kjJj V 111 g jA j£l . . aKa ^k t _ 5 ^J jl I jlJJ 

Gynecologically 




28 


. oikxJI JS OLiJuuLo . jLlol <_jLu_b Olj^juo 

d^LLa ij\ (jc. C 1-v jl jl ^ t»q‘l dj.la.1 Ijlj y^ mm jladlj (_pa_^dl LS^" 4-*dii J-aC. f»g 1-a C 


dLa 


(_pajlldl 


Ovarian cyst , ectopic pregnancy , ureteric calculi 

^ C-L-iagdl ^»dl ^-lijjl j)C. 1‘l^j Alald ^ i_lliajj d^J d-A^la L-iaj| t—lllajj 

jL-ixa Aalc. t_aLja-a Vjl^.a IgJ i" 13 1c. jl ^ju j jl ^Lda jl 4i! Igj^lki (jl J 4j_iaJ^)dl L_l&d 

Ajjij (_pda jVI I ^j_ial . . (JlAj^dald ^L-ia-aj jj. ^ 

.la-V.. 4_Ljjjddl AjuLVL <c-Ldl <■ L-Vn Ub^aj 

Appendicular mass at McBurney's point 

Vv f dl ^gJc. ^!>UaVI (_>jajl ... 4_pjdl isdl jll CjLlgdl Igj] Id 

Lecucytosis with shift to left (( mean predominance of PMN cells )) 

4_iLa*J 4jJaJ^)dl jg -y ;\j (j-ajiuldl .l^jd .. dLdl (_ 5 -l c ' t — Luoflllj ^jid 4_a.l^aJl L-LiU duc-djoil 1/la.lc. 

AjJjdl ed! jl! ( Jl t^aVnul 

sdljll a.lgJ jl 'V^'il 03 (j^li-udl ^)dlj jl <d).la. jl .. jLujjl ildV (J d) .Xasdl sill 

llllllllllllhL a jd£ d^ULa sigJj 

. j-id d' 1 "' 3 ^ jjt'ti jjjoi Old! ^ idjjJ <■ (_g~vl 1 <all 

j^kl 4jl_a. ^adldj 

cd lgLj«ad < ij ^A.W'nu iid_aJl j>ladl ^»VI L_AjjjjI jjc. *La jl*sdl L-iifdl l^aj ^'vn Lai \ jl 

Surgical and medical causes 

l-lik jj.ag a jjdLa. jjc. bj!uj .. 1 a ;<a^ ^-.g tdilc. ^ inn 

-DKA 


-Inferior Ml 


.Idle. jLdl ^ s^La. (»VL jjjL 
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History 


\Mi ere is the pain? 
\Miat type? 
Radiation 
Precipitation 
Alleviation 

Other symptoms 

Medication 


Remember 

Extra-abdominal 
sources of pain, 
e.g. myocardial 
infarction, 
metabolic 
disturbance 


Appendicitis 


History 


» Periumbilical pain, then 
localizing to the right 
iliacfossa 

• Nausea 

• Vomiting 




Examination 


Well/unwell 
Systemic signs 
• fever 
•shock 

Acute abdomen 
•tenderness 
•rebound 
•guarding 

•absent bowel sounds 
Rectal examination 


Important clinical questions 
to address 

• Is the patient unwell? 

• Is there hypovolaemia or 
shock? 

• Is there an acute abdomen? 

• Which organ(s) are producing 
the pain? 



Examination 


1 never 

1 Tachycardia 
' Pain, tenderness, 
rebound, guarding, 
McBumey's point 
1 Right-sided pelvic 
tenderness on PR 
examination 


Differential diagnoses include: 

• ectopic pregnancy 

• pyelonephritis 

• diverticulitis 

• pelvic inflammatory' disease 
and many others! 


/ N, 

Appendicitis more likely 

• Right iliacfossa: pain, 
tenderness, guarding 


generalized peritonitis 
appendix mass 


Appendicitis less likely 

• Generalized pain 

• Pain localized elsewhere in the 
abdomen 

• Profuse diarrhoea 

• Previous apperdicectomy! 
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Ida. dlVI-aJl aj& (j-aadb c t_S^)su jadall L_miallj mm SjlaJl (_jlaJl ^Vl dlVla. < _ g A 
23JI <_gi I'Tnj is JJjujjS! Ajlajl s.lgj Idj ... ^Jl ^ ^^jll dlVtaJl (jx jj''iMl ^_uaj». U.;j 

^i]| A \ umVI (jx jj'i^ll l^Jlj^mJ L_naJl ^aJl (ja Jaia ^ ^'i >Tn A^j^jIa ^c. I&^aC. ^_ja 

nVi^ A-Uj-vtn da. jj (_Ja . . .1* fnw'i 

Ixi^Sj ^_j_aaj <_1^ <J_jd3 . ,j^)£1a ^V1 <_1& .. ^^js^SSj t~*l J^jJl ^_gi (jlii^>a. Jiajj lJa 

Aj^)gdH jIxa JLmja ___ ^jjjjjVI C-iiaJl <jl£ (^gdaLAll ^)gdll (j£Jj___ 

. jjj£j \j ^jjc-_jxuj| 1 g jlc- A_uJ i.^1 n-v'i 0 ! 

cjVI . 1» . .n»i l jl c_iaj (jil g-J j gj (J ^»j-s t «'i\ l Jjfxi Lijd 

Ai jjx^Sl l^jl^l frO (_J-axj ^_jiua . . A ig*i\<a\l AjJj^II isdl J)ll x fn«l (. _ vv j 

Tenderness and rebound tenderness 

Psoas sign 
Obturator sign 

No Nausea^pj^' s^j! jli g^^J i^ '^a g_Aj 

^»JU (_J£j t^lllaaS.. QA cillljjl^)3l >la.jJ lI^ la^)a^a Vlj^-u 

jjA.riVlA SI Lgj! I jj 


ja^.1 ^.1 

dll f.Lijj (jl AjI ^ Ixj (Jjaj iSj A_ala. ^)£li li! tilSjLiJ da, 

^ A_mjl 1 g ic. I ^.tuVi .. (Jaa (JaI^ Lgil (jix ))... Plj^)fA all AjJ3J^a1I (^jIaIxi _^)da gjid 

0 '>>j_iaSI ^ja AjJaJ^jill ^-^aj Lade. Aj^gdll ajj^ll l L-oTta (.‘‘'l.W'i . . (_paJ^iill ^»Vl A_mj| lj sJ LgJjij 

ax-Llu "I 2 (J! |»VVI ^ u^i'i j 

dll I^HIA ^1 

jja/^ViaII AjI ^gj*j Ijaajc. 

Mittelschmerz : sudden onset of right or left lower quadrant pain with 

ovulation , copious mucoid vaginal discharge 
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die. qa dm] I _jjli£d \j _j] __ c*l^lkjj 4m^>ma (JkdJj l&^aC. qa Aiillii]! 1 g'iU^-i Jx Vi ^»l 

^jlIj idlimda. <_j-a ji Igjl jk! <_j-a da. 4_i3 (JIjjjJLj l^jjdUa __ ^-^d]! A Vi^ 

Ijliilj !j!^)-aa.l da.V 1 g i." d 1 ^ ___ (J'loJ-i \ ^iia. JiJ qa Aliiall 1 n]e (. _ rvj 

.jj!i£d U (JjIIIj djjoj ^inVfa .. ^Id-a Lj AjJ)j ^ La 1 g*i\t joi3 

dlld ^ L-Oulll ^A> 4_m jJdll Sd jd II Lg_j) Id] 

(j c. JalL J (jj^x-a iidjd]l ad& (j^... <iilal! i^ja Amc. dkli ^)£l_i]! n^ll Jjt JaLvJ (J AC. C > '-NJ (jfll 

Egg ingestion 

A^aS adJ A_i]kld <_}jAJ^La jl djlj^/La (J}J^>la qC. ji l Qj]Vn\l jl die. (_£d\jVlj Jjx-o'iVi 

SdJda. ajjd Idiij 

Auto infection 

(j-a Ijdklj jl c > V% 1 dl^al ^]<a^ (jLj la.2Xc. l^jliaC.U ^j£La 

mUXallj A_ilkld]l (_)Jij2iLall ^]<a^ ^ git. c > vv )j 

R/ Albendazole as a single oral dose to be repeated after one week 

(J (_p a^JUJ b^AC. i^ja Ajul^)ll (_Jiia Ajla. /l,hj Ajjkall (jS Ul j ; jjJ jl 

Child sex abuse 

edic. 


Perianal condyloma 

!!!!!!!!!!!!!!!???? ^ t^wll JLmjVl jc- dim 
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Igjl i_ i\ -y 'i tin <_ja (jx ^JLJl LgHl (j Uc-^uola.. ^ j l^iAj ^Vl (_£^au 

jVI 4ix3 ililc. (. _ 1~yj IjLa __ Ijl l_£^\jla 

frlaJoloiVI £-Haj Aju-iaj (j! llilc. C > l-yj 

Recovery position 

A m Vi V) <j) i > Vy ij (j! L_la-Jj (_£^)a^a ^^Jc. (jl c > V% ij 

(jLlii.1 CllLaVlc. ^V Vj (juVl'li <U1 -Ia^J! 

JabLiJ! jjg Vi j e-lLill £jJaj ^g-3 AjtjJajj t _ 5 Ic. A * ksij 4x-^ j-uaJ 

Suction of any secretion to keep airway patent 

(Jli\ y ] > mMI £a l» ..o (jfi] VjHl^ C—U^JJ 4jJa^)A-all (Jjlaj 

A-Uj-v m aHc. (jl£ (_JAj (JjS A Vib,-»y JAj... IaIa lj ^ Wtlnji ^^Ia! (j -a ^i\ JLujja 
vLaH a^j-a <Jj! (_£ Jj -y (JjVjjj j lj (Jjjlaj _^jaC. <_ja _ _ (JllA^li 

^UjjV »^ia d)\ -y Vi Lg_jl lilujj (jl £-Jallj 

Febrile convulsion 

jajia 4iV U& ^-ujVI j^aLuj j .. (Jjjjaj 4jJa^aAll (jA Vnl^> JV! VjHl£ L_u£jiil ciia j V 

(_jc. isjljc. _j&_9 oLiajilLuiAl! 

Diazepam 

AJUaij (_jc. CluLi^j ^1a a <^_j Vau^j-uJl ^^alj CliLa^lj ^u:"| Via Vny m 

(( S^jV! vll jl ^xj ^alallj ^ Ua-jH -A Vqy \l Vnlac-lj 

RECTALLY 

(jj C.j (_jC. Ja£3 ,,, Jj-iaxllj (jiaj! (Jjj^Ja <_jC. Ajl lie. I ^LaJ 

Cli-y n«‘i\l cijaa jj <Laj ^jj^c. ^ 

j (_ja "ijjli c-La CjIjIa£ (_J-a*J c"iaAA ^j>»q-y j&j ^-a ^>^.1 cJaC. ^_ja JbV 

4_uj^j1 4j 1 JaC-lj c“ iaA j 

Paracetamol pediatric suppository 

isj!^)aJ! (j>»q-y *n ^la> 

LiA L-IjU-^aII AjUaC.lj (■ > in« <3^)xa t _ 5 Jc. t_laj IjA .He. c Vsj V 

IjjiS t—SjjAa ^aVl£Jl I^A Jaia 


^g-uoll (_pax J (_pa^)All IjlA ^jC. ^>KVi\ 
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a^A Wile- j ^lajjl 


i mm 


(Jllljiuj 0 J^_uj 0 JyAC. QA JliL!>U LJlc. ^gjlj 

4 £-Luj (j-a lJ^I bXsl Cj\ •n ] t mMI l_Jlc.j 

Self limited 

_ll <Jl)La2/lc. (_j-a A^kc- (_$ Lj ljj^> i.s-tA <jj£j Vj 

Lateralization 

EEG ElectroEnchephaloGram 
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l^adii Hilda. dla. ^sJl j)A ^g, £ii -d) Lb^aC. (ja (jjimll (_gi jj^C. 'il^al i _ 5 Ic- ^gjjja l Wii^J ^_gj_jC. dial 
^jc. Ig'iW __ ^gdull f dill ^gi j^-iflll Ajldj die. dla. ^Jl j>a ^Lu l&da.V IgJ c-ilAdllj daiia . . ^giajll 

dJdLj Ajl dulaAi JjJI <_gi 

1 g jlc. Jasu-ial! die- ^aJlj jl^a^l 1 $a 3 da.V l^adii ^glc. l — -^L jo^j 

^giilU dulala ! ^dill ^gi ^11 da.jj <-J^ IgiilLaa ___ dulaii.. ^^/LaVI (ja j r'i^ll l^Jjlij (jc. l^lilLaa 

^)fLa]| jl Jaida]| (ja ^ILu (_Ja l^iilLma 

Ajjjj i''nU->°l <Hjd aJ daLSj Jasudal! ^lijjl (ja ^^gjlxj IgjL duLali 

(jc. SjLiC. aJlaV 

Captopril + Hydrochlocothiazide 

jdajall IdA (ja ^gjLu o^ya (Jjl sdA <_Ja IgiilLaa 

dulali Aj! ^giU (Jla (_ Ja Igj^iala _ lie. c > n ii*i die. (_Jja (ja duLi^j 1 j 3^ ' A AjL dulals 

Ail ^ Jli ^jti AiL Aaajda 

La l£^)-^ V j (_£^>a.l o_^a die. ^aiVI (j^ Allc. Adila Lilj ^-2/1x11 ^gjl L>el j 

g_3 dl jjJl ^"^/Lal l_Ujjj^)J (ja djJjj sdLa ^glc. (_g j'i^v 1 Jaidall ^2/lc. j Ida. L—UjoJI (jl lgj^)ia.l3 

(_)^a^)ij]l ^_gd Ac.joaa isdLall sdA jjlj ^xlVI 'id^C. ^gd l_UjjJI j&j Jj-^alLall 

'idLall sdgJ AdlaJl (jdat^C-V! iidLuj L j)j^)£dJ (Ja 

jjjfLil Jaidall ^^le. (JjdiL t." la'q^ 

Captopril only ddaJi *\ jdii AjiydVi ^da Aijxai jijAud .Lidaii A*jHa ^ 

^ 'iajII lg-adii i^£- jIja'L.;L ii^jdlj alia d!dLa£ (_Ja*J l^j^alj 
(Jaxl V I gjlc . ^daj ^laJ 

Necrosis to the skin as it leads to VC of blood vessels )) 

(_)Aa^)£i]! ^■^Ic. 1 g‘nL>el j 

R/NSAIDs injection and topical 
R/Uricosuric drugs like Cholchicine 
R/Allopurinol 

I j.i.i.i'i^ ^gj l^c-dj I g'vW jj d daaJl (JLa. (jjjta.L I g'vW ^^ j-ujI d*J l^dljj 
jj-^e ^1 (ja ^gjLi (_ 5 iiil A3dl t^ill SjC-dll (_Ja^.l La jj^l jj'~i^ll j jj''i^ll 1 ___ alat \i (_Ja^.l LaS 
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Side-effects Side-effects of thiazides and related diur- 
etics include mild gastro-intestinal disturbances, postur- 
al hypotension, altered plasma-lipid concentrations, 
metabolic and electrolyte disturbances including hypo- 
kalaemia (see also notes above), hyponatraemia, hypo- 
magnesaemia, hypercalcaemia, hyperglycaemia, hypo- 
chloraemic alkalosis, hyperuricaemia, andB ggiH Less 
common side-effects include blood disorders such as 
agranulocytosis, leucopenia, and thrombocytopenia, 
and impotence. Pancreatitis, intrahepatic cholestasis, 
cardiac arrhythmias, headache, dizziness, paraesthesia, 
visual disturbances, and hypersensitivity reactions 
(including pneumonitis, pulmonary oedema, photo- 
sensitivity. and severe skin reactions) have also been 
reported. 
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JLwtiJ £a (JflJj £-a S-IxaILj jIa. ^11 j)A ^ £li tin ^gjlj^jiil j)A Ub^)AC. j)A 38J^ S1 ^>aI 

1— 1\ ‘^hia (Jjljjj Vj ji )->» i.si j)A (_pa^)A j)A ^cJl*jj V. A^Jjja*s 1\ (Jllljl t>l<lll 

lilliA -la.V Igjlc. t— L a£11j i"ia5 

Epigastric Tenderness 
No other tenderness in other parts in the abdomen 

JljJliill j)A ^al*Ja (_£ ! (JjLljj ^aJ 

dul^li . . (jjUl ls h jl 4_ia (Ja 

Is^xaIIj CjLjI^jII jAj.. Laj^)£j >«M\ CliL^aj 

Gastritis 

4_}3 (JllxjJajj (_£.l}jj ^1 a a i _ n^jl) i." 1 a'^ 

R/Zantak amp 

R/ (Pantoprazole) vial, as Proton pump Inhibitor^jMi^i^^ 

Aa^JI <U)j £jl J (Jt« Vj 
(_£^kl 6^>A ^lc- (jjJC-LuJ ^3U (j£J 

IajIj u^J 2/ljlVi ^>g iA i“nU->°i 

Helicopacter Pylori Antigen in the stool 

Aajtaol 4 -y m\l (jl (J j\*vMl iS**-} Ij-at5 

liilc. t_j^pJl (jl*J Ijj^LJI l$j] I ij 

l^J jl.WnuV'j 1 gig ^1 ja 1 ‘iiic. c > 

1 g jjc. c.LJakll (jj^)£jj (Ja 

Triple Therapy 

( Proton pumb Inhibitors + Amoxicillin + Metronidazole ) 

(_^l ji (j!^)^ cJ^I (_^l (jc - J CjI^UmaI' (jc. jljtljVI £A (jjC.^Uiil 6 ^a1 

NSAIDs 

IaIaj aJL^JI i‘Tn*iVi ,'ia\'I <U) j Ia^*j ^gj jaK j 
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<_j-a e3l j b^AC. qa A_ujjL3l ^3 (_Ji3a _ _ A_L^a3 ^»j3l 

.AlLa jlax-all j& La£ <■ _ 1» Ij Vj 3^-3 V cJiiall (j) ^ ^'i luj e3ljj A_^.^)J ^k ^g-3 aAjAjoi 

^sJ _ _ soil jj 3^31 (j-a ^gjJa^a ^cj jtj .ikl J dlVLaJl (_J£ (_Jxa! La£ Aalc. (^^aUill ^ iL>ll C Ww^lL ClLaS 
^k ejLa. CllLl^aH ^ja ^gjl*-3 Aj| -l^V . .e! _jfLuu (jl^-a ^sj (_JS£ <_paJ^)3! (_ 5 -lc. (j«-> J vallj ^j3l 

_sAic. (jLajill Sjjiil 

J! l*j] LI 

Acute tonsillitis 

AjLaxiujI e.Xaj i^lxll ClaL^ajj mm ^ui 3^J Ax-^aJl <1 (.“inn^tj 3331 Cl La3 

bXal Jj-^ala ^gia. A£.^aJI <1 <jl Vv ;3 (_gjj*\ll jL-ia3! a3c. I^ali ^gL^-j Isjl^sJ! A_^.^p dll^j 

^»2/l£ £-a V ^^j-ilc- (Jja (jt«Vn ^3 aJL 3! (jl ^gJ ... ^alj! 4 b^A ^gj Ijj! 

03 (.** 1*1^3 LajC ^ t»q‘i (j-ajl (gjl L_iaj| (gjjlc- .. ^2/lxll ^jC. I.lia». ^)t»Vni,il <jl (. _ l~vj (_paJ^3l 

<_)IaJ^3l ^glc. C^jlj ^^jJjjjI i“ 1~v‘i lr\ ^j-ialj (_gj)j~\ll jLja3lj ^^Ixll bXa (j) AaCiLj^}ll ^g3 <" n'l^ 

ejl^aJl (j^jjl jl ^ajj jl (j-iiia! jl 4£.^a. (jl J& Ljj'i^jll <-ajlLa L_j\jUii! (j! ^alc.! 

^ j)\ t«Vil (--jIjjjjI (_j-a LJaj!j__ ^ajlajj 1 g'ijalc. o^l».“utilj (_jc. t_aa jlia 

(_paJ^)-all ^llLa __ Ai^Lu^all (_pax J tillj ^3 ^aA^C.LmJj ^gJaLki! (_)ulall Cy* La A_^a^jjLaj^)ll 

4_LaJpLa ^ «a^> 11 j /.Vl Vl j l_j^)'i^_lll ^ jli j ■Lpji'v mil <_Jaj ^gJLilLi j jLlL j_ _ jLja-a C > lU^>J 

l^jjii£ Cilia CjLl^iiVl (jl b^A A ql~s Clijijj 38 Lb»l2kV "ijl^aJl (JqL>ll i“h«3 . , LliiLaJ ^-all 

(jlil^Vl } (j-a ^g £j tin Jikll (jLaLail cl^J JjVl (jc. 

4^al LallJ ,,, JjVl (j 0 tj el .. ^ L djVl (jc. (jlii^Vl cJs (_Ja <_JiIall (Jlj^mJ i." l>a^ 

(JliA LI ^aJU Cllllia.. ^J^ll C-lj^ll AjIiLc. 1 ^jLa tiljj O^LLa Ijl l^J ‘•"'l'3°l...(jti,iVi V 'Ll clljl£ 

cl^jia ^_5-lc. A y vn c > n-y'ijj (j^Jl •'^«a‘lc.\j .. 0^ A'il^x'nul 

<3^1 A 1 AaaaJl 

■Lc.^aJl Ai ClliijiA.j (_pa^all <U)1 3^jLj t.“u^rvt'>i dlul LalUa ^k Vjl LjI ^ k IajIj (jfi. 

^ Aalc. ^a!il£Jl C^lj (_)iaJ^)-ai! ^-a 3^ )) Lajl^j lajlj (j^3 ^g_LU i_j£ (__)laJ^aii Cllaj-iajlj 

3aJl ^ja (jjalalj l3 _?^ (J aJL 31 eCA ^>£J c“'L» 

(_jja^.Vl ^j-iajiii ^^tc- ji jl^)3 (jc. ^^.l^jjj (jl c _ nc- Vj .. 3^^ l^J^ (jl c . K )C V j 

(JA&h (31^ 'LLa c)ky lj L-JjUax>l' jA LalUa AjLLi^ ^jC. 3a3jJ c-lj3l ^)*_uj (J* Vi V __ 1$-^ 

3x3-3 La£ ^ ajjl^Jl ^ (jcL-3l tiLa^l^Jj 3 j 3* *^3«a aIaIj CF 3 ^^)^! U L 3“ 3 ■■ ^ > jVlll 

^-tg jlc. ( xllaa <U)I J jjimlj j U3^3_5 33^ ■■■ *■ L>ibU c-LilaVl (3 (j 

Ajl Ijalc-lj j3 (j3-L (3 -0 ^La ^)J^1 3 L)^' 1 Ijjxilc. IjILhIj Ij-alxJj Ijl^^ 

l_331 3 !j1j3j (jl juV j . . 3^1 


Learn How To Learn 
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<_ja <•— lil£ ^j| ^ i jilaal . . ^ I ^vg * a j (Jlll^luj 3 pastil (_ja ^JLu ^^oll 4liiil liLaLa. L_)VI (_gjl 

^jj.lia. ^il Jj-laiu L>a jjii£ (J&VI (jVj .. 4^.jJl <■ SiqJo ^-lijjlj JIslajj ^j-a ^^LujI 

Jill JjjaJ j1) .Ia^JIj ^"1/Ltl! ^aAliaC.ij ^^jlXil! (j^li jLLuiVI -lie. diS <_ja Vj .. (_ 5 -l c - (j^LiLlj 

^1 jllLuiVI ^"1/lc- (jb .. 4alxa jjfLi-a ^ic. (JjJaSJ ... 4j.il C-tLlill 

... ^jlaaLkj ^ (j-lllAjjli jl ^ ^ > >» <aj (( Jjij.lijJ )) UJJ^JJ^ 0° OW 0 ^^-xll U^J 

^->g a! 1 ___ 4jlc. 4jluLa (lliil^j (jllLaj <_ja 4jjjjLuta. lAlic. <jl£ Igjl J^uilJ^llI i _ 1 n« ^jC. ^gjlLuiS 

...(jLaj (_£j C _ 1* Vi Vj (_J^Li V Igjj IjilaAi .. L_l*lllj (_J^S/I £-a 4jj lAjLik! ^»g‘l\bm 

4 ; 3VI j La£ ^_g^3 4lilal! j)Vi,a £y& 1.1a. lijLa. dn£ lil I^uj ^sfLiia.! Vj 

The Baby isnot Doing Well 

Has Mask face , she is deadly quite but befor when doctor come near here 

she cry and become aroused 

£a £a __ laiLuj f£tl (Jlila La£ l&JlakV I g jlc. i_Lj£]Ij i." 1 a<^ 

Mild tachypnea , congested throat 

????lgjllc. ^jjc. 4lilal! ai& liLal 4JLaJ! c > inn La <jfll ___ (jjjJj^ll! Igjj 

iLJaA ^ya g.1 L>C. (jjll LiajJ CjI^)a 3 4jjljjj l“ lU-~i .. (jj^jjj^)£ll 4j) 

4jLaJl slgJ (_£lla Ll^jjflill ^uaiaJl <LajlLa a 1 gloLLa l_a*jJal3 

C > Uii~s i^ s ' I g'ic- ^a. L_jLuta. ^3U 1 g‘ijL>C.li 

LaLai c“rn«^v‘i JiSj ^aLI AjujIj Ia^ju Aa^JI jJJj A^LaJl ^Li J 

cF" SjUc- (jt^j 

Ceohalosporin + amoxicillin and claivulinic acid + analgesic antipyretic anti 

inflammatory 

^JLaJl (_ja l^ia. ^^gjJa^a Ijiklli ????4jLaJl e>^J 1 3Lal 

(_J£ (jc. IjILjI j . . . (jilil j 4_ilc. I (_paJ^al! Ja^3 I j^'i^'i V 

Good Physician Who takes a Good History and do a Good Examination and 

request the only needed investigation. 

.iic.j __ L_miall SjUilujI «-lj^ (_^l (jLa*lujl ^ C. ^^gjJa^all t _ 5 Ic. I jg iVi L-iaji AjlaJl 

A_ilc. A n'nllj ^L-y'nnV' SAa Ax.^)aJl i>_l\ t>i^> i-yj AjLi£ 

bXa ^a^su 1 lr\l i_mialla _ oJ.W a\I bXal I Aia c-l^liVI 4.110 L_iaJj 4 mVi c-lllli (_ja ^-IXxll 

.?.lj^ll jlj^J dl.Aat.'ntiV' 
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4_ixjJa^all (jl 1 ^a^liUl I^A 

Local decongestant 

lA ^IaJj ^Lil 4-3 (jc. V 'i.Xalj ^jjl! Clll^-a Clllilj -1 (jjj^j-a qa 1 g ll <a»'iuil C > l-yj 

(jiaJ^al! -lie. 0 -ll.lkj 4_nila. <_pa!^)C.Ll L_daj V ^gHa 

Chemical rhinitis 

Ajdj^ll (_5^ c - (jjj c . cs^J ■‘djmlaJl <1VL 4£.^>aJ! L_ll >h^> i^ s ' " I j^jC- 

<1x3 i._ Vvj LaJ (_paJ^)-al! _jLia.l c > Vvj 4liiUi£ .IxJj 

(_)jaaj L-lljjill 4jj.il JlLa dll silA mmm Jj-aVli^l JlLa Aj-ilaJl dll q^-il<all I j\«ax*H«*l La.lic. liliLa 

^aJ c > inl->ll <jl . _ .il-yll i _ 5 -lc. l^JLaxU V^J dll jt>» Vn«<all s^A L_ljd (^gdaj-al! (J-axJ .. 4_a.la.jll 

jLax!L_uVI 4iLijJa 4jla_U 

jl Li^ajj^aa 4Ll3 4 nJ-ill ^»gl3jxj ^.gjJaj-al! (J-axJ tilljA j-li^al! 4jj-ul >«•% dllalaj jLaxlLujI AjjjjJa Ldxil (Jj L a 
<xixu3 4jjjjlaJ 1 g \<a»*n«i Vj ?? dlljlijljll dllalaj JlLa 4_al Jill (_pajj-all . .a-lix \ (_£jii 

(jJhJj-al! bit >>»i jl JjjjJa jjc. Ia j jil (jIsjjaII .iiiaj V ^joa ^-^ta-^l (Jl <ax‘‘unl 4jiijia ^u^jli ^jlc. L_ia_ij 
1 g l<a a A Vnul ^ t«-»M .laLi ^jia 4 jc.\ IViml j.33 4_uij ^lifLi Ia^xJjj jj-aC. (JjSJ -lali jAj 4_al ~v ill (_ 5 -lc. 

tilla _ji£l jA j> a jlj-ujj ii^iallj 4jjajllj 4ijx-allj &$.! jilLi ^^jlLl I.4A (J£ 

.d^a jc. dLjlajl 1/liia tilldaj-a jxaj Vj 

jl jj_l Vi Ja lj^)Iajlj ^jIa i (JlLa ^^gjJaj-all I jl» -^1 LajJ __ ^^jlc. ^.iJa^all (3^j .. ^ l^tl j l^A (jl lj^)£jjj 

?????<Lalx-all s^A (JlLa ^£j1a 1 Jla.1 d-alxJ 
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22 

^ajjll <_ja jVI O'* AlLaJ! ai& (jfbl .. ^ajJl IL& 1.13k 'l«a (Jlu£ 

Jq^>\l (jl __ A KL,a <_ja bSic. Aj! ^ j _ ^Ijl "| 0 o^ac. I'uh dilaj ls^" 

C > l^'iui 1 ^aJ Aj^l Jja ^ya jiJ i. _ mj-a lie. Ijq ^agjlj !!!!!!!!!! slVj ^ajJ Jj! (_ja g!^)iL^a alic. Ajlj __ J_jia 
l^j^as^uiv ^aJJ V (jVI CluiaSj C—UflalL A_L^aljaJ! AlLlj^)]! (j! lljlj ^1^1*11 

Ajllll! <_ja aJL^JI £a lljl j! l''lL >»qa __. ^aJl3 

j ^ajJ (_Jji (_ja ^^JUia ? L5^° < "- J ''^ AlilLuj 

Lj^j-aaa (Jilall dljllj AjV a ^al Aa!j __ i_S^>C.I V (Jl£a ? Ajlllj Alia-saS L_S^)*j (JIj^jjaJ AjjJLiS 

(jSji^ !i& )) lisa *•“ _ _ V ^ Jlia gl IjlLjl^! Lai Iju AjL-ixa. C^.i lJa o^ya AllU^a 

^ A_llc. (_£lj j~»! ^alj (J^lal! 

g ! <_ja ^^jlsu dj!_jluj3 l -r 1 b JA&A ^! AJ (jl ^^jj^lkla j\ (_JiIa Jj! al <_Ja ^llLujj 

(Jllluiijj^la A_la 1 i“iVi oj3u ^ aJ Jla JjVI C—Ufiall <jj ^^gj^ikla AjI IjoLaC. AoILujj lllllljla. (JIu^ju-ujI ^>g .all 

g!^)iU^ali 1^.1/lc. ^aAlJaC-ij _jjjl*J! ^ajgl! t _ 5 L^. ' ilVj ^ajJ <Jj! £ya !i& <_J£ Ax. La: 24 

LjaJ^a (Ji^ 3 ^ (jlSl \ ia (jl£ (jjl (_ S^i lJaJ->\' uS^J ^ Ax.^mJ ClLaSj <_J£ dl£^)J 

.(J^allill C 'J-vala ^a*j IjjLaAi (_1^ ^>gMLmj . .(jVI S^LoJ 

IjjLila 1 g jlc. ^a£lli g.' ^jja A.lW.ma^ . gl^aj-^ail ^j! Aj -i^jj V (ji -^■'^ 

AjaL^. i. _ AJl3-a i^\ Jaliol! sLAj mm ^alill ^jxji ^ ~v _1 gl^)ia^a Jalij 1 g jlc. (JllJJj3__ Ai 

^jc. ^cliij (jS^J AlLaJ! (JllS^C. Aj.^-nW >. i 1^v<a Aa^JI ALJj j 

Obstruction to sweat glands 

Lb^aj ^ qi A'l j j^_kl 0(_J (Jj-^aj 'ijy 3 d^ 3 !^ ^A 

2iL^ai pljL^ V Aji i_JaVI cii^ikta 

S-lliLa ^JAC-J Ul^3k Jalc. (jjgil! A_uxlll (jlj ^ajjjjjaiAll b ^A£' j\j 

.g!^)ia^all (JllVLa. liL^ai 

Aj^LaJl oLb ^a£l (.“i’Lm IjLal 

Please My Friend Donot Swallow The Diagnosis 
Be Confident of your self IF YOU REALLY KNOW WHAT TO DO 

tili<a ^yj£>\ (_ja ^jjaLujIj ^ La. ^ (ilj| Jig CjUaa.1 jla LLaJI ^ ^j£j Vj 

^aLuj (Jllaulj 

- A_Ujj\ iiA j (_pa!^a! L_LU ia (JjVI C L.iLUj 
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Mezoo 

Notes 


Dr Muhammad Barakat 



MuahammadBarakat 
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*uil ^^yLoill 

3*-9j IjLu L-Li^ya J (j? * « U C5 > (3 ^3 

gj>! JlXJJjolJj C-Llcul (jC. Cll^JJ j (. ku&i 3 . . -^Sj L Ajuo£JIj ^ jSJ V 
^OaJ Z- (. - lillall JlC-Lujj L 7 llll L "Vi ^a! 

Algorithm 

CjI j £13 ^ ^^Luj U 

4^ UJJ^ ^VUJI £-a JjLUjj c_flj£ 1 $j 3 jj3 

31 QT^ (JT^' C5^ (jl M 3 

31 
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DD of Chest Pain 


Constant Intermittent 



Pneumonia 
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Secondary Preventio n of M l 


Control risk factors Drugs 


B-blockers* 


Stop Dyslipidemia 

Smoking 


Diet Drugs 


Target: LDL 
< 1 00 mg/dL 
HDL > 35 
mg/dL 


Inactivity 

(Uncomplicated MI) 
Gradual supervision 
2 wk: walk around 
4 wk: — > 2 mile/d 
6wk: 2 miles in < 30 min/d 
Return to sedentary work 
Driving may be allowed 
Resume sexual activity 
8 wk: return to light manual 
work 

3 mo: return to heavy manual 
work 

Flying > 2 wk if can climb 1 
floor without difficulty 


Aspirin ACEI* 

(as mentioned 
before) 


If Patient is presenting with Chest Pain of Angina 


Sublingualjiitrate tablet 


Not relieved 


Relieved 

i 

Angina 


Not Relieved 


i 

2nd.tab after 5 min. 

i 

3rd. tab after 10 min. 

i 

Not relieved 
i 

Chew & swallow aspirin 
160-325 mg 
& 

Emergency transfer to hospital 
(unstable angina/MI) 
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Exam 


\ 


General 

Cardiac 

Neuro 

BMI 

LVH 

TIAs 

Waist/Hip 

3rdHs 

Stroke 

BP 

HF 


Peripheral pulse 

Edema 




^ J 


Asymptomatic patient 
with CHD 


Risk assessment 


V. 


Low intermediate 

Reassure & { 

retest in 5 yr. Refer for non-invasive 
testing 


High 


Refer for invasive 
testing 


J 


' ; \ 

Investigations 

I I I i i 

Urine Blood FBS Fundus ECG Stress ECG 

Micro- Lipid Usually N Refer 

albuminuria If abnormal — *■ poor 

prognosis->Refer 

s. ) 


r \ 

Treatment of stable angina 


Antiplatelets 

Antiischemic 

Lipid 

Revascularisation 

Aspirin 75-325 

Nitrate 

lowering 

CABG 

mg/d 

Short-acting 


PCI 

If contraindicated: 

Long-acting 



Ticlopidine 

B-blockers 



Clopidogrel 

(SeeHypertension 




section) 




Ca antagonist 
(SeeHypertension 




section) 


|j Flow Chart Diagram For Treatment of stable angina 
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Algorithm for Causes 


Systolic & Diastolic Systolic only 

I 

Constant Paroxysmal 

Hyperthyroidism, 
Aortic insufficiency, 

, Atherosclerotic Aortitis 

Pheochromocytoma 


Same or higher blood 
pressure in lower extremi tie 


Lower blood pressure in lowerextremities 


Coarctation of aorta 


Flank mass 


No Flank mass 


Hypernephroma, Abnormal 

Hydronephrosis, urine sediment 

Polycystic Kidney 


Normal urine 
sediment 


Glomerulonephritis, 
Collagen Disease, 
Henoch-Schonlein Purpura, 
Chronic Nephritis 


Essential HTN, 
Cushing's syndrome. 
Aldosteronism, 

Some Pheochromocytomas 


y 

Flow Chart Diagram For Algorithm for Causes of Hypertension 


Yes 


Management of Rapid Severe 
Hy p ertension 

Rapid |BP >220/1 30 
Severe symptoms of acute TOD 


No 


A 


Sublingual Captopril 
Tablet (12.5 mg 


Retinal hge / exudates/ papilloedema (malignant HTN) 


Yes 

I 

c' u: 


No 


1 


.^tnrt nrnl nntihv r nprtpnci\ r p Hrnoc 
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Dru 

8 

Dosage Form 

Side-effects 

Contraindication 

Hvdrochloroihiazide 

tablets 25 mg 

C VD: postural hypotension 
Digestive: jaundice diarrhea, 
vomiting, constipation, gastric 
irritation, nausea, anorexia. 
Hematologic: leukopenia, 
hemolytic anemia, 
thrombocytopenia. 
Hypersensitivity 

Metabolic: Electrolyte 
imbalance 

- Sever renal & 
hepatic impairment 
-Anuria. 

Furosemide 

Tablets 40 mg 
Injection 40mg 

- Liver cirrhosis 

- Hypokalaemia 

- Anuria. 

Spirolactone 

tablets 25mg 

Digestive: Gastric bleeding, 
gastritis, diarrhea nausea and 
vomiting. 

Endocrine: Gynecomastia 
Hematologic: Agranulocytosis 
Hypersensitivity 

- Renal impairment 

- Anuria. 

- Hyperkalemia. 

Captopril 

tablets 25 mg 

-Cough, Rash 

- Renal Failure 

- Neutropenia 

- Angioedema 

- Taste impairment 

- Bilateral renal artery 
stenosis 

- Hyperkalaemia 

- Neutropenia 

Atenolol 

tablets 50 mg 

- Bradycardia 

- Cold Extremities 

- Tiredness 

- Impotence 

- Sinus bradvcardia 

- Heart block greater 
than first degree 

- Cardiogenic shock 

Propranolol 

tablets 10 mg 
& 40 mg 

Nifedipine 

tablets 20 mg 

- Flushing 

- Oedema 

- Postural hypotension 

- Headache 

- Hypersensitivity 

Deltiazem 

tablets 60 mg 
capsules 90 
mg, 1 20mg, 
180mg 

- Bradycardia/ heart block 

- Heart failure, heart 
block 

- Severe hy potension 
(less than 90 mm Hg 
systolic) 

Methyldopa 

tablets 250 mg 

- Drowsiness during the first 
few weeks of therapy 

- Fluid retention 

- Headache 

- Weakness 

- Liver disease or 
cirrhosis 

- Hypersensitivity 





48 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


Table. 10: Treatment in Special Situations 


Conditions Preferred drug Problematic drugs 


ACE inhibiors, CA 


l.Diabetes Mellitus 
2.Systolic Heart Failure 

3. Diastolic Heart Failure 

4. Angina 

5. Myocardial Infarction 
6,Obstructive Lung Disease 

7. Renal Insufficiency 

8. Pregnancy 


ACE inhibiors, diuretics 

ACE inhibiors, B-blockers,CA 
B-blockers, CA 

B-blockers, ACE inhibitors(with 
systolic dysfunction) 

ACE inhibitors 

Diuretics, ACE inhibitors 
( if serum creatinine <3 mg/d!) 

Methy l dopa, B-blockers (in late 
pregnancy), hydralazine 


B-blockers, high doses of 
diuretics 

B-blockers (except 
carvedilol),C A, diuretics 

Diuretics 

Short acting dihvdropyridine 
CA(e.g. nifedipine) 

Short acting dihydropyridine 
CA(e.g. nifedipine) 

B-blockers, combined a &p 
-blockers 

ACE inhibitors, A 11 receptor 
blockers, K-sparing diuretics 

ACE inhibitors, A 11 receptor 
blockers 


Hypertension & Pregnancy 



Pre-eclampsia 

150/100 

Proteinuria >2g/d 
Creatinine >2mg/dL 
Platelets <100.000/mm3 
Hemolysis 
Abdominal Pain 
Severe headache 
Congestive HF 
Retinal hemorrhage/ 
exudates/papilloedema 
Intrauterine fetal growth 
retardation 


Pre-eclampsia on chronic HTN 

I 

Refer 


Chronic hypertension Gestational HTN 


Diastolic BP 


<100 

I 

Close follow-up 


Persistent >100 


Don't use ACEI 
ARBs 
Diuretics 


Start methyldopa 
Ca blocker 
B-blockers (late) 
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Hematemesis 
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Melena 
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Acute Diarrhea 
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Chronic Diarrhea 
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Nausea and Vomiting 


No history of drug 
ingestion 

v . y 


History of drug 
ingestion 

V , 



Acute hepatitis 
Cholecystitis 
Acute appendicitis 
Peritonitis 
Pyelonephritis 

y 


Gastroenteritis 
Streptococcal 
Pharyngitis in children 
Meningitis 
Otitis media 
Any febrile illness 

\ y 




Constant 
or nearly 
constant 
abdominal 
pain 


[ No Fever 




f " N 

Alcoholism 

Digitalis intoxication 

Aspirin 

Nonsteroidal 

Anti-inflammatory drugs 

Antihypertensives 

etc. 


\ 


Intermittent 
Abdominal pain 

\ 


( ‘ x 

No abdominal 

pain 

v / 


Renal colic 
Biliary colic 


Vertigo 


No vertigo 


( > 

Meniere's disease 

Labyrinthitis 
/ 
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Dysphagia 


Chronic 


Acute 



With 

heartburn 


Reflux 

Esophagitis. 


With no 
significant 
heartburn or pain 



No other- 

neurologic findings 


1 


Schatzki Ring 


Aortic 

aneurysm 


Esophageal 

carcinoma 


Esophageal 

web 


Weight loss 
Vomiting 




Other- 

neurologic 

Findings 


Myasthenia 
Gravis 
Bulbar and 
Pseudobulbar 
Palsy 
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Steatorrhea 
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Acute Abdominal Pain 


Extra- 

abdominal 


Abdominal 


Acetone 

Breath 


Productive 

cough 


Shock and 
shortness of 
breath 


Pneumonia 


Diabetic acidosis 


* Myocardial 
infarction 


Family or 
personal 
history of 
epilepsy or 
migraine 


Sputum smear and 
culture chest x-ray 


Ekg 

Serial cardiac 
enzymes 



Black 

ancestry 


Sickle 
cell anemia 



Sickle 
cell prep 


* Persistent pain 


Generalized with 
rebound tenderness 


Focal tenderness and 
rebound 


Intermittint 
colicky pain 


Hyperactive 
bowel sounds 
Tympany 

Intestinal 
obstruction 


Right upper 
quadrant 

Slight jaundice or dark 
urine 



Flat plate 
of abdomen 


Cholelithiasis or 
choledocholithiasis 




^ Nephrolithiasis 

-\ 

/" 

\ 


Ultrasound of 
gallbladder 


Plain x-ray of 
abdomen or 
Ultrasound 


f 

Lower 

\ 

\ 

quadrant 

J 


Right upper 
quadrant 


Appendicitis 
Salpingitis 
Ectopic pregnancy 
Diverticulitis 
Regional ileitis 


Acute 

cholecystitis 


Ultrasound 


Board-like 

rigidity 


Shock 


Bloody 

stool 


Refer immediately to emergency unit 

I? t'/i »« ■ ■ » ^ r\ ■ it / w - /i / 1 


Perforated ulcer 


Plain x-ray 
of the abdomen and 
upright for free air under 
diaphragm 


Acute 

pancreatitis 


Serum amylase 


Mesenteric 
Thrombosis 
Or embolism 


J 
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Pelvic Pain 
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Scrotal Swelling 




i 



Testis rotated or 
elevated, or history of 
trauma 



I 


Refer immediately 


- Reassure patient/educate 

- Promote/provide condoms 


- Treat for gonorrhoea and 
Chlamydia 

- Educate 

-Counsel if needed 

- Promote/provide condoms 

- Partner management 

- Return if necessary 
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Syncope 


Without convulsive movements 


With convulsive movements 
[ SEE Convulsions ~] 
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f \ 

Cou gh 

v. ^ 


f ■>> 

Sputum 

V J 



r a 

Little or No Sputum 

s J 




f \ 

No Dyspnoea 


s \ 

Viral upper respiratory 
infection 
Lung tumour 
Reflux esophagitis with 
aspiration, Smoking, 

Toxic Fumes, Hay Fever 
& Asthma 
Primary atypical 

pneumonia silicosis 

\ ✓ 



Refer cases if persistent > 2 wee 
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Hematemesis 
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Low Back Pain 


( \ 

15 - 30 Y 

Postural mechanical 
Prolapsed disc 
Trauma 

Ankylosingspondylitis 

Pregnancy 

v y 




v 


30 - 50 Y 

Postural 
Degenerative 
Joint diseare 
2Ry - lung 

- Breast 

- Thyroid 

- Kidney 


>50 Y 

Postural 

Degenerative osteoporotic 
collapse 
Malignancy 
Multiple myeloma 


Neck Stiffness 




















73 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


Shoulder Pain 
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Hypertension 


Background 

Hypertension is one of the most common worldwide diseases afflicting humans and is 
a major risk factor for stroke, myocardial infarction, vascular disease, and chronic 
kidney disease. Due to the associated morbidity and mortality and cost to society, 
preventing and treating hypertension is an important public health challenge. 

Hypertension is the most important modifiable risk factor for coronary heart disease 
(the leading cause of death in North America), stroke (the third leading cause), 
congestive heart failure, end-stage renal disease, and peripheral vascular disease. 
Therefore, health care professionals must not only identify and treat patients with 
hypertension but also promote a healthy lifestyle and preventive strategies to decrease 
the prevalence of hypertension in the general population. 


Definition and classification 

Based on recommendations of the JNC 7, the classification of BP (expressed in mm 
Hg) for adults aged 1 8 years or older is as follows 1 : 

Normal : systolic lower than 120 mm Hg, diastolic lower than 80 mm Hg 
Prehypertension : systolic 120-139 mm Hg, diastolic 80-89 mm Hg 
Stage 1 : systolic 140-159 mm Hg, diastolic 90-99 mm Hg 
Stage 2 : systolic 160 mm Hg or greater, diastolic 100 mm Hg or greater 
The classification above is based on the average of 2 or more readings taken at each 
of 2 or more visits after initial screening. 

Prehypertension, a new category designated in the JNC 7 report, emphasizes that 
patients with prehypertension are at risk for progression to hypertension and that 
lifestyle modifications are important preventive strategies. 

Hypertension may be categorized as either essential or secondary . 

Primary (essential) hypertension is diagnosed in the absence of an identifiable 
secondary cause. Approximately 90-95% of adults with hypertension have primary 
hypertension, whereas secondary hypertension accounts for around 5-1 0% of the 
cases. 

Especially severe cases of hypertension, or hypertensive crises , are defined as a BP 
of more than 180/120 mm Hg and may be further categorized as hypertensive 
emergencies or urgencies. Hypertensive emergencies are characterized by evidence 
of impending or progressive target organ dysfunction, whereas hypertensive urgencies 
are those situations without progressive target organ dysfunction. 

In hypertensive emergencies, the BP should be aggressively lowered within minutes to 

an hour by no more than 25%. and then lowered to 1 60/1 00-1 1 0 mm Hg within the 

next 2-6 hours. 

Acute end-organ damage in the setting of a hypertensive emergency may include the 
following: 
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Neurologic: hypertensive encephalopathy, cerebral vascular accident/cerebral 
infarction, subarachnoid hemorrhage, intracranial hemorrhage 
Cardiovascular: myocardial ischemia/infarction, acute left ventricular dysfunction, 
acute pulmonary edema, aortic dissection, unstable angina pectoris 
Other: acute renal failure/insufficiency, retinopathy, eclampsia, microangiopathic 
hemolytic anemia 

Pathophysiology 

The pathogenesis of essential hypertension is multifactorial and highly complex. 
Multiple factors modulate the blood pressure (BP) for adequate tissue perfusion and 
include humoral mediators, vascular reactivity, circulating blood volume, vascular 
caliber, blood viscosity, cardiac output, blood vessel elasticity, and neural stimulation. 
A possible pathogenesis of essential hypertension has been proposed in which 
multiple factors, including genetic predisposition, excess dietary salt intake, and 
adrenergic tone, may interact to produce hypertension. Although genetics appears to 
contribute to essential hypertension, the exact mechanism has not been established. 

Etiology 

Hypertension may be primary, which may develop as a result of environmental or 
genetic causes, or secondary, which has multiple etiologies, including renal, vascular, 
and endocrine causes. Primary or essential hypertension accounts for 90-95% of adult 
cases, and a small percentage of patients (2-10%) have a secondary cause. 
Hypertensive emergencies are most often precipitated by inadequate medication or 
poor compliance. 


Causes of secondary hypertension 

Renal causes (2.5-6%) of hypertension include the renal parenchymal diseases and 
renal vascular diseases, as follows: 

Polycystic kidney disease 
Chronic kidney disease 
Urinary tract obstruction 
Renin-producing tumor 
Liddle syndrome 


Vascular causes include the following: 

Coarctation of aorta 
Vasculitis 

Collagen vascular disease 

Endocrine causes exogenous or endogenous hormonal imbalances. Exogenous 
causes include - administration of steroids. 

The most common form of secondary hypertension is a renal cause 

Another common cause is endocrine: oral contraceptive use. 

Activation of the renin-angiotensin-aldosterone system (RAAS) is the likely 
mechanism, because hepatic synthesis of angiotensinogen is induced by the estrogen 
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component of oral contraceptives. Approximately 5% of women taking oral 
contraceptives may develop hypertension, which abates within 6 months after 
discontinuation. The risk factors for oral contraceptive-associated hypertension include 
mild renal disease, familial history of essential hypertension, age older than 35 years, 
and obesity. It would be better to group oral contraceptives and steroids with drug- 
induced hypertension . 

Exogenous administration of the other steroids used for therapeutic purposes also 
increases blood pressure (BP), especially in susceptible individuals, mainly by volume 
expansion. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) may also have adverse effects on BP. 
NSAIDs block both cyclooxygenase-1 (COX-1) and COX-2 enzymes. The inhibition of 
COX-2 can inhibit its natriuretic effect, which, in turn, increases sodium retention. 
NSAIDs also inhibit the vasodilating effects of prostaglandins and the production of 
vasoconstricting factors — namely, endothelin-1 . These effects can contribute to the 
induction of hypertension in a normotensive or controlled hypertensive patient. 

Endogenous hormonal causes include the following: 

Primary hyperaldosteronism - Cushing syndrome 

Pheochromocytoma - Congenital adrenal hyperplasia 

Neurogenic causes include the following: 

Brain tumor - Bulbar poliomyelitis - Intracranial hypertension 

Drugs and toxins that cause hypertension include the following: 

Alcohol - Cocaine - Cyclosporine, tacrolimus - NSAIDs 
Erythropoietin - Adrenergic medications - Decongestants ( ephedrine) 

Herbal remedies containing licorice (including licorice root) or ephedrine (and 
ephedra) 

Nicotine 

Other causes include the following: 

Hyperthyroidism and hypothyroidism - Hypercalcemia - Hyperparathyroidism 
Acromegaly - Obstructive sleep apnea - Pregnancy-induced HPN 

Causes of hypertensive emergencies 

The most common hypertensive emergency is a rapid unexplained rise in BP in a 
patient with chronic essential hypertension. Most patients who develop hypertensive 
emergencies have a history of inadeguate hypertensive treatment or an abrupt 
discontinuation of their medications . 

Patient Education 

Hypertension is a lifelong disorder. For optimal control, a long-term commitment to 
lifestyle modifications and pharmacologic therapy is required. 


Various strategies to decrease cardiovascular disease risk include the following: 
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Prevention and treatment of obesity: an increase in body mass index (BMI) and waist 
circumference is associated with an increased risk of developing conditions with high 
cardiovascular risk, such as hypertension, diabetes mellitus, impaired fasting glucose, 
and left ventricular hypertrophy [LVH] 

Appropriate amounts of aerobic physical activity 

Diets low in salt, total fat, and cholesterol 

Adequate dietary intake of potassium, calcium, and magnesium 

Limited alcohol consumption 

Avoidance of cigarette smoking 

Avoidance of the use of illicit drugs, such as cocaine 

History 

Following the documentation of hypertension, which is confirmed after an elevated 
blood pressure (BP) on at least 3 separate occasions (based on the average of 2 or 
more readings taken at each of >2 follow-up visits after initial screening), a detailed 
history should extract the following information: 

Extent of end-organ damage (eg, heart, brain, kidneys, eyes) 

Assessment of patients’ cardiovascular risk status 
Exclusion of secondary causes of hypertension 

Patients may have undiagnosed hypertension for years without having had their BP 
checked. Therefore, a careful history of end-organ damage should be obtained. The 
Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure (JNC 7) identifies the following as targets of 
end-organ damage: 

Heart: left ventricular hypertrophy, angina/previous myocardial infarction, previous 

coronary revascularization, and heart failure 

Brain: stroke or transient ischemic attack, dementia 

Chronic kidney disease 

Peripheral arterial disease 

Retinopathy 

The JNC 7 identifies the following as major cardiovascular risk factor : 

Hypertension: component of metabolic syndrome 

Tobacco use, particularly cigarettes, including chewing tobacco 

Elevated LDL cholesterol (or total cholesterol >240 mg/dL) or low HDL cholesterol: 

component of metabolic syndrome 

Diabetes mellitus: component of metabolic syndrome 

Obesity (BMI >30 kg/m 2 ): component of metabolic syndrome 

Age greater than 55 years for men or greater than 65 years for women: increased risk 
begins at the respective ages; the Adult Treatment Panel III used earlier age cut 
points to suggest the need for earlier action 
Estimated glomerular filtration rate < 60 mL/min 
Microalbuminuria 

Family history of premature cardiovascular disease (men < 55 years; women < 65 
years) 
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• Lack of exercise 

Obtain a history of the patient’s use of over-the-counter medications; herbal medicines 
such as herbal tea containing licorice 

The historical and physical findings that suggest the possibility of secondary 
hypertension are a history of known renal disease, abdominal masses, anemia, and 
urochrome pigmentation. 

- A history of sweating, labile hypertension, and palpitations suggests the diagnosis of 
pheochromocytoma. 

- A history of cold or heat tolerance, sweating, lack of energy, and bradycardia or 
tachycardia may indicate hypothyroidism or hyperthyroidism. 

- A history of obstructive sleep apnea may be noted. A history of weakness suggests 
hyperaldosteronism. 

Kidney stones raise the possibility of hyperparathyroidism. 

Physical Examination 

An accurate measurement of blood pressure is the key to diagnosis. Several 
determinations should be made over a period of several weeks. At any given visit, an 
average of 3 blood pressure readings taken 2 minutes apart using a mercury 
manometer is preferable. On the first visit, blood pressure should be checked in both 
arms and in one leg to avoid missing the diagnosis of coarctation of aorta or 
subclavian artery stenosis. 

The patient should rest quietly for at least 5 minutes before the measurement. Blood 
pressure should be measured in both the supine and sitting positions, auscultating with 
the bell of the stethoscope. As the improper cuff size may influence blood pressure 
measurement, a wider cuff is preferable, particularly if the patient’s arm circumference 
exceeds 30 cm. Although somewhat controversial, the common practice is to 
document phase V (a disappearance of all sounds) of Korotkoff sounds as the diastolic 
pressure. 

Ambulatory or home blood pressure monitoring provides a more accurate prediction of 
cardiovascular risk than do office blood pressure readings. "Non-dipping" is the loss of 
the usual physiologic nocturnal drop in blood pressure and is associated with an 
increased cardiovascular risk. 

A study by Wong and Mitchell indicated that independent of other risk factors, there is 
a link between the presence of certain signs of hypertensive retinopathy (eg, retinal 
hemorrhages, microaneurysms, cotton-wool spots) and an increased cardiovascular 
risk (eg, stroke, stroke mortality). Therefore, a funduscopic evaluation of the eyes 
should be performed to detect any evidence of early or late, chronic or acute 
hypertensive retinopathy, including arteriovenous nicking or changes in the vessel wall 
(eg, copper wiring, silver wiring, SOT , hard exudates, flame-shaped hemorrhages, 
papilledema). Indeed, ocular changes can be the initial finding in an asymptomatic 
patient necessitating a primary care referral; acute and chronic changes may manifest 
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in the eyes. Alternatively, a symptomatic patient may be referred to the 
ophthalmologist for visual changes due to hypertensive changes. 


Palpation of all peripheral pulses should be performed. Absent, weak, or delayed 
femoral pulses suggests coarctation of the aorta or severe peripheral vascular disease. 
In addition, examine the neck for carotid bruits, distended veins, or enlarged thyroid 
gland. Listen for renal artery bruit over the upper abdomen; the presence of a bruit with 
both a systolic and diastolic component suggests renal artery stenosis. 

A careful cardiac examination is performed to evaluate signs of LVH. These include 
displacement of apex, a sustained and enlarged apical impulse, and the presence of 
an S 4 . Occasionally, a tambour S 2 is heard with aortic root dilatation. 

Hypertensive Emergencies 

The history and physical examination determine the nature, severity, and management 
of the hypertensive event. The history should focus on the presence of end-organ 
dysfunction . The physical examination should assess whether end-organ dysfunction 
is present (eg, neurologic, cardiovascular). BP should be measured in both the supine 
position and the standing position (assess volume depletion). BP should also be 
measured in both arms 

(a significant difference may suggest aortic dissection). 

The most common clinical presentations of hypertensive emergencies are cerebral 
infarction (24.5%), pulmonary edema (22.5%), hypertensive encephalopathy (16.3%), 
and congestive heart failure (12%). Other clinical presentations associated with 
hypertensive emergencies include intracranial hemorrhage, aortic dissection , 
and eclampsia as well as acute myocardial infarction. Hypertension is also one of 
several conditions that have been increasingly recognized as having an association 
with posterior reversible encephalopathy syndrome (PRES), a condition characterized 
by headache, altered mental status, visual disturbances, and seizures. 

Hypertensive Heart Disease 

Uncontrolled and prolonged BP elevation can lead to a variety of changes in the 
myocardial structure, coronary vasculature, and conduction system of the heart. These 
changes in turn can lead to the development of left ventricular hypertrophy (LVH), 
coronary artery disease, various conduction system diseases, and systolic and 
diastolic dysfunction of the myocardium, which manifest clinically 
as angina or mvocardial infarction , cardiac arrhythmias (especially atrial fibrillation), 
and conqestive heart failure (CHF) . Thus, hypertensive heart disease is a term applied 
generally to heart diseases — such as LVH, coronary artery disease , cardiac 
arrhythmias, and CHF — that are caused by direct orindirect effects of elevated BP. 

Although these diseases generally develop in response to chronically elevated BP, 
marked and acute elevation of BP can also lead to accentuation of an underlying 
predisposition to any of the symptoms traditionally associated with chronic 
hypertension. 
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In a study by Tymchak et al, patients presenting with acute heart failure as a 
manifestation of hypertensive emergency were more likely to be black and have a 
history of heart failure; they were also more likely to have higher B-type natriuretic 
peptide (BNP) and creatinine levels and lower left ventricular ejection fraction. Note 
that BNP is inversely proportional to the degree of a patient’s obesity. 

Hypertension in Pediatric Patients 

Systemic hypertension is less common in children than in adults, but the incidence of 
hypertension in children is approximately 1-5%. The presence of hypertension in 
younger children is usually indicative of an underlying disease process (secondary 
hypertension). In children, approximately 5-25% of cases of secondary hypertension 
are attributed to renovascular disease. 

Hypertension in Pregnancy 

Hypertension is the most common medical problem encountered during pregnancy, 
complicating 2-3% of pregnancies. Hypertensive disorders during pregnancy are 
classified into the 4 following categories, as recommended by the National High Blood 
Pressure Education Program Working Group on High Blood Pressure in Pregnancy: 

Chronic hypertension 
Preeclampsia-eclampsia 

Preeclampsia superimposed on chronic hypertension 

pregnancy-induced hypertension (transient hypertension of pregnancy or chronic 
hypertension identified in the latter half of pregnancy. 

Primary Aldosteronism 

Mineralocorticoid excess secondary to primary hyperaldosteronism is infrequently 
observed and is characterized by excessive production of aldosterone. Renal sodium 
retention, kaliuresis, hypokalemia, and hypochloremic metabolic alkalosis are the 
common manifestations. It should be considered in patients who have an exaggerated 
hypokalemic response to a thiazide diuretic or who have hypokalemia unprovoked by a 
diuretic. These patients develop increased intravascular volume, resulting in 
hypertension. The BP increase may vary from mild hypertension to marked elevation in 
primary hyperaldosteronism. Patients may have underlying adenoma or hyperplasia of 
the adrenal gland and rarely have an extra-adrenal source for aldosterone. 

In contrast, inappropriately high output of aldosterone for a given salt state of a patient 
(ie, not meeting criteria for a diagnosis of primary aldosteronism) is much more 
common, especially in patients with metabolic syndrome. 

Approach Considerations 

Many guidelines exist for the management of hypertension. Two of the most widely 
used recommendations are those from the American Diabetes Association (ADA) and 
the Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure (JNC 7). 

The ADA 201 1 standards of medical care in diabetes also indicate that a majority of 
patients with diabetes mellitus have hypertension. In patients with type 1 diabetes , 
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nephropathy is often the cause of hypertension, whereas in type 2 diabetes , 
hypertension is one of a group of related cardiometabolic factors. Hypertension remains 
one of the most common causes of congestive heart failure (CHF). Antihypertensive 
therapy has been demonstrated to significantly reduce the risk of death from stroke 

and coronary artery disease. 


JNC 7 


Key messages of the JNC 7 are as follows : 

The goals of antihypertensive therapy is the reduction of cardiovascular and renal 
morbidity and mortality, with the focus on controlling the systolic BP, as most patients 
will achieve diastolic BP control when the systolic BP is achieved 
Prehypertension (systolic 120-139 mm Hg, diastolic 80-89 mm Hg) requires health- 
promoting lifestyle modifications to prevent the progressive rise in blood pressure and 
cardiovascular disease 

In uncomplicated hypertension, a thiazide diuretic, either alone or combined with 
drugs from other classes, should be used for the pharmacologic treatment of most 
cases 

In specific high-risk conditions, there are compelling indications for the use of other 
antihypertensive drug classes (eg, angiotensin-converting enzyme [ACE] inhibitors, 
angiotensin receptor blockers [ARBs], beta blockers, calcium channel blockers) 

Two or more antihypertensive medications will be required to achieve goal BP (< 
140/90 mm Hg or < 130/80 mm Hg) for patients with diabetes and chronic kidney 
disease 

For patients whose BP is more than 20 mm Hg above the systolic BP goal or more 
than 10 mm Hg above the diastolic BP goal, initiation of therapy using 2 agents, one 
of which usually will be a thiazide diuretic, should be considered 
Regardless of therapy or care, hypertension will be controlled only if patients are 
motivated to stay on their treatment plan 
Note that the JNC 8 is expected to be released in 201 2. 

Nonpharmacologic Therapy 

Lifestyle modifications 

JNC 7 and AH A- AS A lifestyle modification recommendations 

Joint National Committee of Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure (JNC 7) recommendations to lower blood pressure : 

Weight loss helps to prevent hypertension 

(Dietary Approaches to Stop Hypertension) diet which is rich in fruits and vegetables 
and encourages the use of fat-free or low-fat milk and milk products 
Stop alcohol 
Reduce sodium intake 

Maintain adequate intake of dietary potassium ^ 

Maintain adequate intake of dietary calcium and magnesium for general health 
Stop smoking and reduce intake of dietary saturated fat and cholesterol for overall 
cardiovascular health 
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Exercise regularly. 

The 201 0 American Heart Association-American Stroke Association (AHA-ASA) 
guidelines for the primary prevention of stroke makes the following recommendations: 

Hypertension: the AHA-ASA guidelines recommend regular blood pressure 
screening, lifestyle modification, and drug therapy; lower risk of stroke and 
cardiovascular events are seen when systolic blood pressure levels are lower than 
140 mm Hg and diastolic blood pressure levels are less than 90 mm Hg 
Diet and nutrition: a diet that is low in sodium and high in potassium is 
recommended to reduce BP; diets that promote the consumption of fruits, vegetables, 
and low-fat dairy products, help lower BP and may lower the risk of stroke 
Physical inactivity: increasing physical activity is associated with a reduction in the 
risk of stroke; the goal is to engage in 30 minutes or more of moderate intensity 
activity on a daily basis 

Obesity and body fat distribution: weight reduction in overweight and obese 
persons is recommended to reduce BP and the risk of stroke 

Dietary changes 

A number of studies have documented an association between sodium chloride intake 
and BP. The effect of sodium chloride is particularly important in individuals who are 
middle-aged to elderly with a family history of hypertension. A moderate reduction in 
sodium chloride intake can lead to a small reduction in blood pressure. The American 
Heart Association recommends that the average daily consumption of sodium chloride 
not exceed 6 g; this may lower BP by 2-8 mm Hg. 

The DASH eating plan encompasses a diet rich in fruits, vegetables, and low-fat dairy 
products and may lower blood pressure by 8-14 mm Hg. The 201 1 ADA standard of 
care supports the DASH diet, with the caution that high-quality studies of diet and 
exercise to lower blood pressure have not been performed on individuals with 
diabetes. 


Weight loss and exercise 

Weight reduction may lower blood pressure by 5-20 mm Hg per 1 0 kg of weight loss in 
a patient whose weight is more than 10% of ideal body weight. 

Regular aerobic physical activity can facilitate weight loss, decrease BP, and reduce 
the overall risk of cardiovascular disease. Blood pressure may be lowered by 4-9 mm 
Hg with moderately intense physical activity. These activities include brisk walking for 
30 minutes a day, 5 days per week. More intense workouts of 20-30 minutes, 3-4 times 
a week, may also lower BP and have additional health benefits. 

The 201 1 ADA diabetes standards support increasing physical activity. The 
recommendations emphasize that exercise is an important part of diabetes 
management in addition to reducing cardiovascular risk factors, contributing to weight 
loss, and improving overall well-being. Moreover, patients with diabetes and severe 
hypertension (SBP >140 mm Hg or DBP >90 mm Hg) at diagnosis or afterward should 
receive drug therapy along with lifestyle modifications. 
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Pharmacologic Therapy 

If lifestyle modifications are insufficient to achieve the goal blood pressure (BP), there 
are several drug options for the treatment and management of hypertension. 

The following are drug class recommendations for compelling indications based 

on various clinical trials : 

Heart failure: diuretic, beta-blocker, ACE inhibitor, ARB, aldosterone antagonist 
Postmyocardial infarction: beta-blocker, ACE inhibitor, aldosterone antagonist 
High coronary disease risk: diuretic, beta-blocker, ACE inhibitor, CCB 
Diabetes: diuretic, beta-blocker, ACE inhibitor, ARB, CCB 
Chronic kidney disease: ACE inhibitor, ARB 
Recurrent stroke prevention: diuretic, ACE inhibitor 
Note that different stages of these diseases may alter their treatment management. 

Multiple clinical trials suggest that most antihypertensive drugs provide the same 
degree of cardiovascular protection for the same level of BP control. 

In addition, the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack 
Trial (ALLHAT) study concluded that there were no differences in primary coronary 
heart disease outcome or mortality for the thiazide-like diuretic chlorthalidone, the ACE 
inhibitor lisinopril, and the CCB amlodipine. In a systematic review and meta-analysis, 
investigators also determined that in patients with essential hypertension without 
preexisting renal disease, no significant difference was found between Ras inhibitors 
and other antihypertensive agents in preventing renal dysfunction. 

Management of Diabetes and Hypertension 

Hypertension and diabetes are both risk factors for cardiovascular disease, stroke, 
progression of renal disease, and diabetic retinopathy. 

In general, patients with diabetes type 1 or type 2 and hypertension have shown 
clinical improvement with diuretics, ACE inhibitors, beta-blockers, ARBs, and 

calcium antagonists . Most studies, however, have shown superiority of ACE 
inhibitors or ARBs over calcium antagonists in diabetic patients. 

Two or more antihypertensive drugs at maximal doses should be used to achieve 
optimal BP targets in patients with diabetes and hypertension. Either an ACE inhibitor 
or an ARB is usually required in patients with diabetes and hypertension. 

Management of Hypertensive Emergencies 

Hypertensive emergencies are characterized by severe elevations in BP (>180/120 
mm Hg) associated with acute end-organ damage. 

Initial treatment goals are to reduce the mean arterial BP by no more than 25% within 
minutes to 1 hour. I 

f the patient is stable, reduce the BP to 1 60/1 00-1 1 0 mm Hg within the next 2-6 hours. 
Several parenteral and oral therapies can be used to treat hypertensive emergencies, 
such as nitroprusside sodium, hydralazine, nicardipine, fenoldopam, nitroglycerin, or 
enalaprilat. Other agents that may be used include labetalol, esmolol, and 
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phentolamine. Avoid using short-acting nifedipine in the initial treatment of this 
condition because of the risk of rapid, unpredictable hypotension and the possibility of 
precipitating ischemic events. 

Once the patient’s condition is stabilized, the patient’s BP may be gradually reduced 
over the next 24-48 hours. 

Exceptions to the above recommendation include the following: 

• Patients with an ischemic stroke (currently, no clear evidence exists for immediate 
antihypertensive treatment) 

• Patients with aortic dissection (their systolic BP should be lowered to < 100 mm Hg, if 
tolerated) 

• Patients in whom BP is lowered to allow thrombolytic therapy (eg, stroke patients) 

Management of Hypertension in Pregnancy 

In patients who are pregnant, the goal of antihypertensive treatment is to minimize the 
risk of maternal cardiovascular or cerebrovascular events. Hypertensive disorders — 
categorized as chronic hypertension, preeclampsia , chronic hypertension with 
superimposed preeclampsia, gestational hypertension, and transient hypertension (see 
Table 3, below) — may contribute to maternal, fetal, or neonatal morbidity and 
mortality, particularly in the first trimester. 


Selection of antihypertensive medication 

Although reducing maternal risk is the goal of treating chronic hypertension in 
pregnancy, it is fetal safety that largely directs the choice of antihypertensive agent. 
Methyldopa is generally the preferred first-line agent because of its safety profile. Other 

drugs that may be considered include labetalol, beta-blockers, and diuretics . Data are 
limited regarding the use of clonidine and calcium antagonists in pregnant women with 
chronic hypertension; however, angiotensin-converting enzyme (ACE) inhibitors and 
angiotensin II receptor (ARB) antagonists should be avoided because of the risk of 
fetal toxicity and death. 

Management of Hypertension in the Elderly 

Despite low plasma renin activity (PRA), blood pressure responds well to ACE inhibitor 
and ARB therapy. Low doses of diuretics may also be effective. Thiazide-type diuretics 
may be particularly beneficial for patients aged 55 years or older with hypertension or 
CVD risk factors and for patients aged 60 years or older with isolated systolic 
hypertension. The SHEP trial found that chlorthalidone stepped-care therapy for 4.5 
years was associated with a longer life expectancy at 22-year follow-up in patients with 
isolated systolic hypertension. The Syst-Eur trial used a study design and sample size 
similar to those of the SHEP trial, in which treatment with the CCB nitrendipine resulted 
in significant reduction in stroke and overall CVD events. 

Calcium antagonists are quite useful because of their strong antihypertensive effects. 
Often, combining 2 drugs at a lower dose may be preferable to using a single drug at a 
high dose, because of the potential for adverse effects with the higher dose. Beta- 
blockers may not be as effective as other first-line agents in patients aged 60 years 
and older, especially for stroke prevention, and should probably be used when other 
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indications are present, such as heart failure, previous myocardial infarction, and 
angina. 

Elderly patients should also be encouraged to lose weight if necessary, be more 
physically active, reduce their salt intake, and avoid excessive alcohol intake. 

According to the ACCF/AHA consensus, lifestyle modifications may be all that is 
necessary to treat milder forms of hypertension in elderly patients. However, drug 
treatment for elderly patients with hypertension is generally recommended and should 
be started at the lowest dose possible, with gradual increases depending on response. 

Management of Ocular Hypertension 

Hypertension, especially stage 2 hypertension, can affect the retina, choroid, and optic 
nerve, as well as increase intraocular pressure (IOP). In hypertensive retinopathy, the 
most common finding is generalized or focal narrowing of the retinal arterioles; 
occlusion or leakage of the retinal vessels may occur with acute or advanced 
hypertension. Hypertensive choroidopathy most commonly manifests in young patients 
with acute elevated blood pressure (BP), such as that which occurs in eclampsia or 
pheochromocytoma. 

Treatment of ocular hypertension varies. Depending on the severity of the ocular 
hypertension, management may include observation or initiation of antihypertensive 
therapy. In general, pharmacologic treatment is initiated in patients who have an 
increased risk of developing glaucoma. 

Blood pressure control may result in regression of signs of hypertensive retinopathy, 
but spontaneous resolution may also be possible. Among the issues that still need to 
be clarified are the following: 

Whether antihypertensive agents with potential direct beneficial microvascular effects 
(eg, ACE inhibitors) would reduce the damage of retinopathy beyond the reduction 
caused by lowered blood pressure 

Whether the specific reduction of hypertensive retinopathy also leads to reduction in 
cardiovascular disease morbidity and mortality 

Whether established risk-reducing interventions in targeted persons with hypertensive 
retinopathy would lead to additional advantages, as compared to the use of strategies 
without regard to retinal findings 

In the presence of hypertensive optic neuropathy, a rapid reduction of BP may pose a 
risk of worsening ischemic damage to the optic nerve. The optic nerve demonstrates 
autoregulation, so there is an adjustment in perfusion based on BP. A precipitous 
reduction in BP will reduce perfusion to the optic nerve and central nervous system as 
a result of their autoregulatory changes, resulting in infarction of the optic nerve head 
and, potentially, acute ischemic neurologic lesions of the CNS. 

Management of Renovascular Hypertension 

The goals of therapy for renovascular hypertension (RVHT are maintenance of normal 
blood pressure (BP) and prevention of end-stage renal disease (ESRD 
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It is important to note that the presence of renal artery stenosis or fibromuscular 
dysplasias are not always associated with renovascular hypertension. 

ACE inhibitors are effective in patients with unilateral renal artery stenosis; however, 
ACE inhibitors need to be avoided in patients with bilateral renal artery stenosis or 
stenosis of a solitary kidney. A diuretic can be combined with an ACE inhibitor. 

Because of their glomerular vasodilatory effect, calcium antagonists are effective in 
renal artery stenosis and do not compromise renal function. 

For most patients with RVHT, with the exception of persons with fibromuscular 
dysplasia, it is unclear whether revascularization will be beneficial. Fibromuscular 
dysplasia responds well to angioplasty. The causes of renovascular hypertension 
include atherosclerosis, fibromuscular dysplasia, coarctation of the aorta, embolic renal 
artery occlusion, aneurysm of the renal artery, and diffuse arteritis. Additionally, causes 
of diffuse bilateral renal ischemia (eg, accelerated hypertension, vasculitis, hepatitis B, 
and IV drug abuse) may also lead to hypertension. 


Causes of resistant hypertension 

Causes of resistant hypertension include improper BP measurement, volume overload, 
drug-induced or other causes, and associated conditions such as obesity or excessive 
alcohol intake. 

Improper BP measurement 

Improper BP measurement may result in falsely high readings, such as when the 

wrong-sized cuff is used , when patients have heavily calcified or arteriosclerotic 
brachial arteries, or in cases of white-coat hypertension (observed in 20-30% of 
patients). 

Inadequate treatment and patient noncompliance 

Inadequate treatment is common in cases of resistant hypertension ; in several 
published series, this has been described as the most common cause of resistant 
hypertension. Patients may not be on an effective drug or drug dose, or concomitant 
volume expansion may occur as a side effect of the drug. 

Noncompliance with medical therapy or dietary modifications (eg, salt restriction) may 
play a role in causing resistant hypertension. Address noncompliance with extensive 
patient education, simplification of the drug regimen, use of fixed-dose combinations, 
and use of drugs with the fewest adverse effects. 

Limited data suggest better compliance with ACE inhibitors and ARBs than with some 
of the other antihypertensive medications. 

Extracellular volume expansion 

Extracellular volume expansion may contribute to the inability to lower systemic BP. 
The volume expansion may occur because of renal insufficiency or because of sodium 
retention due to treatment with vasodilators, a high-salt diet, or insufficient dosing of a 
diuretic. This condition can be treated with more aggressive diuretic therapy until 
clinical signs of extracellular volume depletion (eg, orthostatic hypotension) develop. 
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The JNC 7 recommends a thiazide-type diuretic for the majority of hypertensive 
patients but notes that patients with a decreased GFR or who are in heart failure often 
require therapy with a loop diuretic. 

Vasoactive substances 

Resistant hypertension may be encountered in patients who are ingesting vasoactive 
substances despite taking antihypertensive drugs regularly. Salt and alcohol are 
common examples; others include cocaine, amphetamines, anabolic steroids, oral 
contraceptives, cyclosporine, antidepressants, and nonsteroidal anti-inflammatory 
drugs. 


Excluding secondary causes 

Whenever confronted with resistant hypertension, try to exclude any secondary causes 
of hypertension. A reevaluation of the patient’s history, physical examination, and 
laboratory results may provide clues to secondary hypertension (eg, renal artery 
stenosis, primary hyperaldosteronism, obstructive sleep apnea). Primary 
hyperaldosteronism is estimated to have a prevalence of 20% in this population. 

Management of Pseudohypertension 

Pseudohypertension in an overestimation of intra-arterial pressure by cuff blood 
pressure (BP) measurement. This may be observed in elderly individuals who have 
thickened, calcified arteries, as the BP has relatively more difficulty compressing such 
arteries; much higher cuff pressure may be required to occlude a thickened brachial 
artery. The diastolic BP may also be overestimated. 

Consider pseudohypertension in situations in which no organ damage occurs despite 
marked hypertension, when patients develop hypotensive symptoms on medications, 
and when calcification of the brachial artery is observed on radiologic examination. 
Direct measurement of intra-arterial pressure may be required in this setting. 

Management of Primary Hyperaldosteronism 

Hypokalemia (an unprovoked or an exaggerated hypokalemic response to a thiazide) 
and metabolic alkalosis are important clues to the presence of primary 
hyperaldosteronism. However, these are relatively late manifestations; in a large 
subset of patients, the serum potassium concentration and bicarbonate are within the 
reference range, and additional screening testing is needed in patients with high index 
of suspicion for primary hyperaldosteronism. 

Measurement of the ratio of plasma aldosterone to renin activity ratio is the best initial 
screening test for primary hyperaldosteronism. A ratio of over 20-30 suggests that 
primary hyperaldosteronism may be present. Some labs require a minimum plasma 
aldosterone level of 12 ng/dL. 

The diagnosis of primary hyperaldosteronism can be confirmed by the determination of 
the aldosterone excretion rate in a 24-hour urine following IV or oral salt loading (ie, 
urinary aldosterone excretion rate greater than 12-14 pg/24 hours, with urine sodium at 
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least 200 mEq/24 hours). Saline suppression testing can also be used to confirm the 
diagnosis. 

The appropriate therapy depends on the cause of excessive aldosterone production. A 
CT scan with dynamic protocol may help localize an adrenal mass, indicating adrenal 
adenoma, which may be a nonsecreting incidentaloma or a hypersecreting adenoma. 

If the results of the CT scan are inconclusive, adrenal venous sampling for aldosterone 
and cortisol levels should be performed. 

Medical therapy is indicated in patients with adrenal hyperplasia, patients with 
adenoma who are poor surgical risks, and patients with bilateral adenomas. These 
patients are best treated with sustained salt and water depletion. Hydrochlorothiazide 
or furosemide in combination with either spironolactone or amiloride corrects 
hypokalemia and normalizes the blood pressure. Some patients may require the 
addition of a vasodilator or a beta-blocker for better control of hypertension. 

Adrenal adenomas may be resected via a laparoscopic procedure. Surgical resection 
often leads to the control of blood pressure and the reversal of biochemical 
abnormalities. These patients may develop hypoaldosteronism during the 
postoperative follow-up period and require supplementation with fludrocortisone. 

Prevention 

Prevention of hypertension may be achieved by the following interventions: 

Weight control 
Increased physical activity 
Moderated sodium and alcohol intake 
Increased potassium intake 

A diet rich in fruits and vegetables and low-fat meat, fish, and dairy products 

Medication Summary 

Many therapeutic agents can be used for the pharmacologic management of 
hypertension. The general recommendation established by JNC-7 is to initiate a 
thiazide-type diuretic initially for stage 1 hypertensives without compelling indications 
for other therapies. 

Drugs such as angiotensin converting enzyme (ACE) inhibitors, calcium channel 
blockers (CCBs), angiotensin receptor blockers (ARBs), beta-blockers, and diuretics 
are all considered acceptable alternative therapies in patients with hypertension. 

The available antihypertensive agents are generally equally effective in lowering blood 
pressure however; there may be interpatient variability that can affect the way a patient 
will respond to one treatment over another. 


Diuretics, Thiazide 


Class Summary 


Thiazide diuretics are used as monotherapy, or they can be administered adjunctively 
with other antihypertensive agents. Thiazide diuretics inhibit reabsorption of sodium 
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and chloride mostly in the distal tubules. Long-term use of these drugs may result in 
hyponatremia. 

They also increase potassium and bicarbonate excretion and decrease calcium 
excretion and uric acid retention. Thiazides do not affect normal blood pressure. 

Keep in mind that all available loop and thiazide diuretic agents, except ethacrynic 
acid, possess a sulfonamide group, which has important clinical relevance to those 
individuals with allergies to sulfonamide agents. 


Hydrochlorothiazide 

Hydrochlorothiazide is approved for the management of hypertension, alone or in 
combination with other antihypertensive agents. Unlike potassium-sparing combination 
diuretic products, hydrochlorothiazide may be used in patients who cannot risk the 
development of hyperkalemia, including patients taking ACE inhibitors. 

Hydrochlorothiazide is available as oral tablets or capsules in doses ranging from 12.5- 
50 mg. The usual dose is 12.5 mg given alone or in combination with other 
antihypertensives, with a maximum dose of 50 mg daily. Doses greater than 50 mg are 
associated with hypokalemia. 


Chlorthalidone 

Chlorthalidone is indicated for the management of hypertension either alone or in 
combination with other antihypertensives. The initial dosage is 25 mg as a single daily 
dose. Dosage can be titrated to 50 mg if the clinical response is not adequate. If 
additional control is required, increase the dosage to 1 00 mg once daily, or a second 
antihypertensive drug may be added. Doses greater than 100 mg daily usually do not 
increase effectiveness. Increases in serum uric acid and hypokalemia are dose-related 
over the 25-1 00 mg/day range. 


Metolazone 

Metolazone is approved for the treatment of hypertension either alone (uncommon) or 
in combination with other antihypertensives. The initial dosage for hypertension is 2.5 
to 5 mg given once daily. Metolazone does not decrease glomerular filtration rate or 
the renal plasma flow and may be a more effective option for patients with impaired 
renal function. 


Indapamide 

Indapamide is chemically not a thiazide, although its structure and function are very 
similar. The drug enhances the excretion of sodium, chloride, and water by inhibiting 
the transport of sodium ions across the renal tubule. 

The hypovolemic action of indapamide is believed to be responsible for the drug's 
beneficial cardiovascular effects. The half-life of indapamide is approximately 14 hours, 
so the drug can be taken just once daily. Adverse effects tend to be somewhat milder 
than with thiazides. 

Diuretic, Potassium-Sparing 
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Class Summary 

The potassium-sparing diuretics interfere with sodium reabsorption at the distal tubules 
(primarily in the collecting duct region of the nephron), decreasing potassium secretion. 
Potassium-sparing diuretics have a weak diuretic and antihypertensive effect when 
used alone. 


Triamterene 

Triamterene is used alone or with other medications (often a kaliuretic diuretic such as 
hydrochlorothiazide) to treat edema and high blood pressure. Because triamterene 
increases potassium levels, caution is required when combining triamterene with ACE 
inhibitors, angiotensin receptor blockers, aliskiren, and other drugs that increase 
potassium levels. Potassium level should be monitored at start of treatment, dose 
change, and during illness that affects renal function. The recommended dose is 100 
mg twice daily (maximum dose is 300 mg/d). 


Amiloride 

Amiloride is a potassium-conserving (antikaliuretic) drug that, compared with thiazide 
diuretics, possesses weak natriuretic, diuretic, and antihypertensive activity. It is 
approved as adjunctive treatment with thiazide diuretics or other kaliuretic-diuretic 
agents for hypertension or congestive heart failure. It is unrelated chemically to other 
known antikaliuretic or diuretic agents. Amiloride has little additive diuretic or 
antihypertensive effect when added to a thiazide diuretic. Amiloride can be given at a 
dose of 5-10 mg daily in 1-2 divided doses for hypertension. Amiloride has a black box 
warning for hyperkalemia, which, if not corrected, is potentially fatal. This incidence is 
greater in patients with renal impairment or diabetes mellitus and in the elderly. 

Diuretics, Loop 

Class Summary 

Loop diuretics act on the ascending limb of the loop of Henle, inhibiting the 
reabsorption of sodium and chloride. The loop diuretics are highly protein-bound and 
therefore enter the urine primarily by tubular secretion in the proximal tubule, rather 
than by glomerular filtration. 

Loop diuretics are commonly used to control volume retention. Generally, thiazide 
diuretics are recommended for most patients with a diagnosis of hypertension; 
however, loop diuretics are more commonly prescribed for patients with decreased 
glomerular filtration rate or heart failure. Loop diuretics do not reduce blood pressure 
as effectively as thiazide diuretics when they are used as monotherapy, especially if 
they are dosed once daily. 

Keep in mind that all available loop and thiazide diuretic agents, except ethacrynic 
acid, possess a sulfonamide group, which has important clinical relevance to those 
individuals with allergies to sulfonamide agents. 
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Furosemide (Lasix) 

Furosemide is approved for the treatment of hypertension alone (uncommon) or in 
combination with other antihypertensive agents. Hypertensive patients who cannot be 
adequately controlled with thiazides will probably also not be adequately controlled 
with furosemide alone. The initial dosing recommendations for hypertension are 
usually 80 mg (divided into 40 mg twice a day). If clinical response is not sufficient, 
additional antihypertensives may be added. Patients should be monitored carefully 
because furosemide is a potent diuretic. If given in excessive amounts, it can cause 
profound diuresis with water and electrolyte depletion. Furosemide is available as an 
oral tablet and injection solution. 


Torsemide 

Torsemide can be used as monotherapy or in combination with other antihypertensive 
agents. The initial dose is 5 mg once daily. The dose can be titrated to 10 mg once 
daily. If adequate response is not seen, an additional antihypertensive agent may be 
needed. Torsemide is available as an oral tablet and injection solution. 


Bumetanide 

Bumetanide is FDA approved for the treatment of edema. It is also used off-label for 
the treatment of hypertension. The usual dosage range for bumetanide for 
hypertension is 0.5-2 mg/day given once or twice a day. 

ACE Inhibitors 

Class Summary 

Angiotensin converting enzyme (ACE) inhibitors are the treatment of choice in patients 
with hypertension, chronic kidney disease, and proteinuria. ACE inhibitors reduce 
morbidity and mortality rates in patients with heart failure, patients with recent 
myocardial infarctions, and patients with proteinuric renal disease. ACE inhibitors 
appear to act primarily through suppression of the renin-angiotensin-aldosterone 
system. ACE inhibitors prevent the conversion of angiotensin I to angiotensin II and 
block the major pathway of bradykinin degradation by inhibiting ACE. Accumulation of 
bradykinin has been proposed as an etiologic mechanism for the side effects of cough 
and angioedema. ACE inhibitors can cause injury or even death to a developing fetus. 
In pregnant patients, ACE inhibitors should be discontinued as soon as possible. 

It is important to note that the blood-pressure-lowering effects of ACE inhibitors and 
thiazides are approximately additive, and there is also the potential for hyperkalemia 
when ACE inhibitors are coadministered with potassium supplements or potassium- 
sparing diuretics. In addition, a study by Harel et al found an increased risk for 
hyperkalemia when aliskiren, a direct renin inhibitor, and ACE inhibitors or angiotensin 
receptor blockers were used together. Careful monitoring of serum potassium levels is 
warranted when these agents are used in combination. Furthermore, in patients with 
hypertension plus type 2 diabetes and renal impairment who are at high risk of 
cardiovascular and renal events, there is an increased risk of nonfatal stroke, renal 
complications, hypokalemia, and hypotension when aliskiren is added to ACE inhibitor 
or ARB therapy. 




93 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


Fosinopril 

Fosinopril may be used alone or in combination with other antihypertensive agents. 
Initial dose is 5 mg daily up to a maximum of 40 mg daily. May be divided into twice 
daily dosing. Unlike most ACE inhibitors that are primarily excreted by the kidneys, 
fosinopril is eliminated by both renal and hepatic pathways, making it a safer choice in 
patients with renal failure and heart failure patients with impaired kidney function. 

Captopril 

Captopril is indicated for the treatment of hypertension. It can be used alone or in 
combination with other antihypertensive drugs, such as diuretics or beta-adrenergic- 
blocking agents. The initial dose is 25 mg given 2 to 3 times daily. If reduction of blood 
pressure is not achieved after 1 or 2 weeks, the dose can be titrated to 50 mg 2 or 3 
times daily. If further blood reduction is required after addition of a diuretic, the dose of 
captopril may be increased to 100 mg 2 or 3 times daily and then, if necessary, to 150 
mg 2 or 3 times daily (while continuing the diuretic). 

RamipriC 

Ramipril is indicated for the treatment of hypertension alone or in combination with 
thiazide diuretics. The initial dosing recommendation for ramipril is 2.5 mg daily for 
patients who are not receiving a diuretic. Doses can range from 2.5-20 mg/day given 
once or twice a day. 

Enalapril 

Enalapril is effective alone or in combination with other antihypertensive agents, 
especially thiazide-type diuretics. The initial dose of enalapril is 5 mg daily. Dosage 
can range from 10-40 mg/day administered as a single dose or in 2 divided doses. 

Lisinopril 

Lisinopril may be used as monotherapy or concomitantly with other classes of 
antihypertensive agents. The initial dose of lisinopril is 10 mg daily. The dosage can 
range from 20-40 mg/day as a single daily dose. Doses up to 80 mg/day have been 
used; however, they do not show a greater effect. 


Quinapril 

Quinapril may be used alone or in combination with thiazide diuretics. The initial dose 
is 10 to 20 mg daily for patients not on diuretics. If blood pressure is not controlled with 
quinapril monotherapy, adding a diuretic should be considered. 

ARBs 


Class Summary 

Generally, ACE inhibitors should remain the initial treatment of choice for hypertension. 
Angiotensin II receptor antagonists or angiotensin receptor blockers (ARBs) are used 
for patients who are unable to tolerate ACE inhibitors. ARBs competitively block 
binding of angiotensin-ll to angiotensin type I (AT^ receptors, thereby reducing effects 
of angiotensin ll-induced vasoconstriction, sodium retention, and aldosterone release; 
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the breakdown of bradykinin should not be inhibited. If monotherapy with an ARB is not 
sufficient, adding a diuretic should be considered. 


Losartan 

Losartan may be used alone or in combination with other antihypertensive agents, 
including diuretics. The initial dose is 50 mg daily; however, in patients on diuretic 
therapy, the initial dose is 25 mg daily. A low-dose diuretic (eg, hydrochlorothiazide) 
may be added if blood pressure is not controlled. Losartan can be titrated up to 100 mg 
daily. 


Valsartan 

Valsartan is approved for the treatment of hypertension in adults and in children 6-16 
years of age. It may be used alone or in combination with other antihypertensive 
agents. The initial dose is 80 or 160 mg once daily when used as monotherapy in 
patients who are not volume depleted. The valsartan dose may be increased 
(maximum 320 mg/day), or a diuretic may be added if additional blood pressure 
reduction is required. The addition of a diuretic has a greater effect than dose 
increases above 80 mg. 

Beta-Blockers, Beta-1 Selective 

Class Summary 

Beta-blockers are generally not recommended as first-line agents for the treatment of 
hypertension; however, they are suitable alternatives when a compelling cardiac 
indication (eg, heart failure, myocardial infarction, diabetes) is present. Selective beta- 
blockers specifically block beta-1 receptors alone, although they can be nonselective 
at higher doses. 

Caution should be used in administering these agents in the setting of asthma or 
severe chronic obstructive pulmonary disease (COPD), regardless of beta-selectivity 
profile. In addition, exacerbations of angina and, in some cases, myocardial infarction 
have been reported following abrupt discontinuance of beta-blocker therapy. The 
doses should be gradually reduced over at least a few weeks. 


Atenolol 

Atenolol is approved for the management of hypertension used alone or concomitantly 
with other antihypertensive agents, particularly with a thiazide-type diuretic. The initial 
dose is 50 mg daily, alone or added to diuretic therapy. If adequate clinical effect is not 
seen, the dose can be titrated to 100 mg daily. Other studies suggest that atenolol 
lacks specific potential for stroke reduction. 


Metoprolol 

Metoprolol is approved for the management of hypertension alone or concomitantly 
with other antihypertensive agents. The initial dose for metoprolol immediate release is 
1 00 mg daily in single or divided doses, with or without a diuretic (maximum 450 
mg/day). Metoprolol extended-release formulation can be started at a dose of 25-100 
mg daily in a single dose, with or without a diuretic (maximum 400 mg/day). 
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Propranolol (Inderal) 

Propranolol is approved for the management of hypertension alone or concomitantly 
with other antihypertensive agents. The initial dose is 40 mg given twice daily, alone or 
added to diuretic therapy. Dose can be titrated based on a patient's clinical response. 
The maintenance dose can range from 120-240 mg/day (maximum 640 mg/day). 
Exacerbations of angina and, in some cases, myocardial infarction, following abrupt 
discontinuance of propranolol therapy have been reported. The propranolol dose 
should be gradually reduced over at least a few weeks. 


Bisoprolol 

Bisoprolol is approved for the management of hypertension alone or in combination 
with other antihypertensive agents. This agent is a more specific beta-1 blocker than 
other beta-blockers. The initial dose is 5 mg once daily (reduce to 2.5 mg for patients 
with bronchospastic disease). The dosage can be titrated to 1 0 mg/day and then to 20 
mg/day if necessary. 


Timolol 

Timolol is indicated for the treatment of hypertension. It is used alone or in combination 
with other antihypertensive agents, especially thiazide-type diuretics. The initial dose is 
1 0 mg given twice daily. The total daily dose can be titrated to a maximum of 30 mg 
administered in divided doses. Avoid abrupt cessation of therapy, because of the risk 
of exacerbation of ischemic heart disease. 

Beta-Blockers, Alpha Activity 

Class Summary 

Beta-blockers, such as labetalol and carvedilol, have peripheral vasodilatory effects 
that act via antagonism of the alpha-1 receptor in addition to beta-receptors. 


Labetalol 

Labetalol is indicated for the management of hypertension. Labetalol tablets may be 
used alone or in combination with other antihypertensive agents, especially thiazide 
and loop diuretics. The initial dose is 100 mg given twice daily. The dose may be 
titrated after 2-3 days in increments of 100 mg twice a day every 2-3 days (maximum 
2400 mg/day). 

Labetalol's actions at alpha-1 and beta-receptors lead to vasodilation and decreased 
total peripheral resistance, which results in decreased blood pressure without a 
substantial decrease in resting heart rate, cardiac output, or stroke volume. 


Carvedilol 

Carvedilol is approved for the management of essential hypertension. It can be used 
as monotherapy or in combination with other antihypertensive agents, especially 
thiazide-type diuretics. The initial dose is 6.25 mg given twice daily. The dose can be 
titrated at intervals of 7-14 days to 12.5 mg twice daily, then to 25 mg twice daily as 
needed (maximum 50 mg/day). 
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Similar to labetalol, carvedilol antagonizes both alpha-1 and beta-receptors. Carvedilol 
lowers standing blood pressure more than supine blood pressure; orthostatic 
hypotension may occur. 

Beta-Blockers, Intrinsic Sympathomimetic 

Class Summary 

Agents such as acebutolol and pindolol possess intrinsic sympathomimetic activity 
(ISA). These agents can be used alone or in combination with other antihypertensive 
agents, particularly with a thiazide-type diuretic. 

Vasodilators 

Vasodilators relax blood vessels to improve blood flow, thus decreasing blood 
pressure. 


Hydralazine 

Oral hydralazine is indicated for essential hypertension, alone or as an adjunct. Initial 
dose is 1 0 mg given 4 times daily for the first 2 to 4 days, then 25 mg 4 times a day for 
1 week. Hydralazine IV or IM is indicated for severe essential hypertension when the 
drug cannot be given orally or when there is an urgent need to lower BP. 

Hydralazine may lower blood pressure by exerting a peripheral, vasodilating effect 
through a direct relaxation of vascular smooth muscle. Caution should be used when 
hydralazine is administered in patients with concomitant coronary artery disease. 

Minoxidil 

Minoxidil is indicated in severe hypertension that is symptomatic or associated with 
end-organ damage and is not manageable with maximum therapeutic doses of a 
diuretic plus 2 other antihypertensives. The initial dose is 5 mg/day as a single dose 
and can be titrated to 10, 20, and then 40 mg in single or divided doses as needed 
(maximum 100 mg/day). Minoxidil reduces elevated systolic and diastolic blood 
pressure by decreasing peripheral vascular resistance. The blood pressure response 
to minoxidil is dose-related and proportional to the extent of hypertension. Concomitant 
therapy with an antiadrenergic agent and loop diuretic is generally required. 

Calcium Channel Blockers 

Calcium channel blockers (CCBs) can be divided into dihydropyridines and 
nondihydropyridines. Dihydropyridines bind to L-type calcium channels in the vascular 
smooth muscle, which results in vasodilatation and a decrease in blood pressure. They 
are effective as monotherapy in black patients and elderly patients. Some examples of 
dihydropyridines include amlodipine, nifedipine, clevidipine, and felodipine. Non- 
dihydropyridines such as verapamil and diltiazem bind to L-type calcium channels in 
the sinoatrial and atrioventricular node, as well as exerting effects in the myocardium 
and vasculature. These agents may constitute a more effective class of medication for 
black patients. 
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Nifedipine 

Nifedipine extended-release is indicated for the treatment of hypertension alone or in 
combination with other antihypertensive agents. The usual dose for nifedipine is 30-60 
mg once daily (maximum 90 mg/day); when used for hypertension, nifedipine can be 
administered to a maximum of 120 mg/day. 


Amlodipine 

Amlodipine is a dihydropyridine CCB that has antianginal and antihypertensive effects. 
Amlodipine is a peripheral arterial vasodilator that acts directly on vascular smooth 
muscle to cause a reduction in peripheral vascular resistance and reduction in blood 
pressure. 


Diltiazem 

Diltiazem is a nondihydropyridine CCB that produces its antihypertensive effect 
primarily by relaxation of vascular smooth muscle and the resultant decrease in 
peripheral vascular resistance. The magnitude of blood pressure reduction is related to 
the degree of hypertension. 


Verapamil 

Verapamil is a nondihydropyridine that produces its antihypertensive effect by a 
combination of vascular and cardiac effects. It acts as a vasodilator with selectivity for 
the arterial portion of the peripheral vasculature. As a result, the systemic vascular 
resistance is reduced, usually without orthostatic hypotension or reflex tachycardia. 

Aldosterone Antagonists, Selective 

Aldosterone antagonists compete with aldosterone receptor sites, reducing blood 
pressure and sodium reabsorption. 


Spironolactone 

Spironolactone is usually used in combination with other drugs for patients who cannot 
be treated adequately with other agents or for whom other agents are considered 
inappropriate. The initial dose ranges from 50-100 mg daily in single or divided doses. 
Spironolactone can cause hyperkalemia; therefore, potassium supplementation should 
not be given concurrently. Other adverse effects include gynecomastia and impotence, 
which often mitigates the use of spironolactone in younger men. 

Alpha 2 -Agonists, Central-Acting 

Centrally acting alpha2-agonists stimulate presynaptic alpha2-adrenergic receptors in 
the brain stem, which reduces sympathetic nervous activity. 


Methvldopa 

Methyldopa stimulates central alpha-adrenergic receptors by a false transmitter, 
exerting a direct effect on peripheral sympathetic nerves. Decreases in blood pressure 
are greatest when the patient is standing but are also significant when the patient is 
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supine. Postural hypotension has been reported in patients receiving methyldopa. 
Methyldopa is not associated with a rebound effect, as with clonidine. 


Clonidine 

Clonidine stimulates alpha2-adrenoreceptors in the brain stem, activating an inhibitory 
neuron, which in turn results in reduced sympathetic outflow. These effects result in a 
decrease in peripheral resistance, renal vascular resistance, blood pressure, and heart 
rate. Clonidine can be used alone or in combination with other antihypertensives. 
Clonidine is associated with a rebound effect, especially at higher doses or with more 
severe hypertension. 

Renin Inhibitors/Combos 

Renin inhibitors act within the renin-angiotensin system (RAS), a hormone system 
important in the regulation of blood pressure, electrolyte homeostasis, and vascular 
growth. Renin inhibitors have an additive effect when used with diuretics. Avoid the 
use of these agents in pregnancy. 


Aliskiren 

Aliskiren decreases plasma renin activity and inhibits conversion of angiotensinogen to 
angiotensin I (as a result, also decreasing angiotensin II) and thereby disrupts the 
renin-angiotensin-aldosterone system feedback loop. It is indicated for hypertension as 
monotherapy or in combination with other antihypertensive drugs. This agent remains 
under investigation. 

Alpha-Blockers, Antihypertensives 

Alpha-blockers are generally not recommended as initial monotherapy. They 
selectively block postsynaptic alpha! -adrenergic receptors. They dilate arterioles and 
veins, thus lowering blood pressure. These drugs can be combined with any of the 
other antihypertensives in other drug classes. Common side effects seen in this drug 
class include dizziness, headache, and drowsiness, in addition to orthostatic and first- 
dose hypotension. 


Prazosin (Minipress) 

Prazosin is a competitive antagonist at postsynaptic alphal -receptors. Prazosin 
causes peripheral vasodilation by selective, competitive inhibition of vascular 
postsynaptic alphal -adrenergic receptors, thus reducing peripheral vascular resistance 
and blood pressure. 


Terazosin 

Terazosin causes peripheral vasodilation by selective, competitive inhibition of 
vascular postsynaptic alphal -adrenergic receptors, thereby reducing peripheral 
vascular resistance and blood pressure. Terazosin reduces blood pressure in both the 
supine and the standing positions, with more dramatic effects on diastolic blood 
pressure. 
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Doxazosin 

Doxazosin is a selective alphal -adrenergic antagonist. It inhibits postsynaptic alpha- 
adrenergic receptors, resulting in vasodilation of veins and arterioles and a decrease in 
total peripheral resistance and blood pressure. The antihypertensive effect of 
doxazosin mesylate results from a decrease in systemic vascular resistance. 

Antihypertensives, Other 

Reserpine is a peripherally acting adrenergic agent. It is indicated for mild 
hypertension and can be used as adjunctive therapy with other antihypertensive 
agents in more severe forms of hypertension. 


Reserpine 

Reserpine reduces blood pressure by depleting sympathetic biogenic amines. 

The result of reserpine's effects on biogenic amines is sympathetic dysfunction, with a 
subsequent decrease in peripheral vascular resistance and a lowering of blood 
pressure often associated with bradycardia. This agent is also associated with 
depression. 

Antihypertensive Combinations 

Drug combinations using agents that act by different mechanisms have an additive 
effect. Most clinicians recommend initiating therapy with a single agent and advancing 
to the low-dose combination therapy. Some patients will require multiple medications 
to achieve their blood pressure targets and will benefit from drug combinations. Drug 
combination therapy may also help to improve patient compliance. 

Metoprolol/hydrochlorothiazide 

Metoprolol/hydrochlorothiazide is a combination of metoprolol, a beta-blocker, and 
hydrochlorothiazide, a thiazide diuretic. Metoprolol is a betal -selective blocker at low 
doses; at higher doses, it also inhibits beta2-adrenoreceptors. Hydrochlorothiazide 
inhibits sodium reabsorption in distal renal tubules, resulting in increased excretion of 
water, sodium, potassium, and hydrogen ions. 


Valsartan/hydrochlorothiazide 

Valsartan/hydrochlorothiazide is a combination of valsartan, an angiotensin receptor 
blocker, and hydrochlorothiazide, a diuretic. Valsartan is a prodrug that produces direct 
antagonism of angiotensin II receptors. It displaces angiotensin II from ATI receptor 
and may lower blood pressure by antagonizing ATI -induced vasoconstriction, 
aldosterone release, catecholamine release, arginine vasopressin release, water 
intake, and hypertrophic responses. Hydrochlorothiazide inhibits sodium and chloride 
reabsorption in distal renal tubules, resulting in increased excretion of water, sodium, 
potassium, and hydrogen ions. 


Valsartan/amlodipine/hvdrochlorothiazide 

Valsartan/amlodipine/hydrochlorothiazide is a combination of amlodipine, a 
dihydropyridine calcium channel blocker, valsartan, an angiotensin receptor blocker, 
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and hydrochlorothiazide, a diuretic. Amlodipine exhibits antianginal and 
antihypertensive effects by inhibiting the influx of calcium in cardiac and smooth 
muscle cells of the coronary and peripheral vasculature, resulting in dilatation of 
coronary and peripheral arteries. Valsartan is a prodrug that produces direct 
antagonism of angiotensin II receptors. It displaces angiotensin II from the ATI 
receptor and may lower blood pressure by antagonizing ATI -induced vasoconstriction, 
aldosterone release, catecholamine release, arginine vasopressin release, water 
intake, and hypertrophic responses. Hydrochlorothiazide inhibits sodium and chloride 
reabsorption in distal renal tubules, resulting in increased excretion of water, sodium, 
potassium, and hydrogen ions. 


Enalapril/hvdrochlorothiazide 

Enalapril/hydrochlorothiazide is a combination of enalapril, an ACE inhibitor, and 
hydrochlorothiazide, a diuretic. Hydrochlorothiazide inhibits sodium reabsorption in 
distal renal tubules, resulting in increased excretion of water, sodium, potassium, and 
hydrogen ions. Enalapril prevents the conversion of angiotensin I to angiotensin II, a 
potent vasoconstrictor, resulting in increased levels of plasma renin and a reduction in 
aldosterone secretion. It helps control blood pressure and proteinuria. 

Malignant hypertension 

Malignant hypertension and accelerated hypertension are both hypertensive 
emergencies, with similar outcomes and therapies. Malignant hypertension may or 
may not be associated with clinical conditions present in hypertensive urgency. A 
patient with malignant hypertension always has retinal papilledema (as seen in the 
image below), as well as flame-shaped hemorrhages and exudates. Other clinical 
features of malignant hypertension may include encephalopathy, confusion, left 
ventricular failure, intravascular coagulation, and impaired renal function, with 
hematuria and weight loss. 

The pathologic hallmark of malignant hypertension is fibrinoid necrosis of the 
arterioles, which occurs systemically, but specifically in the kidneys. These patients 
develop fatal complications if untreated, and more than 90% will not survive beyond 1- 
2 years.. 



Papilledema. Note the swelling of the optic disc, with blurred margins 

Management of Hypertensive Emergencies 
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Approximately 3-45% of adult patients have at least one incident of increased BP 
during their stay in the emergency department (ED). The fundamental principle in 
determining the necessary ED care of the hypertensive patient is the presence or 
absence of end-organ dysfunction. Many patients present to the ED with elevated BPs; 
however, only a small proportion of patients will require emergency treatment. An 
important point to remember in the management of the patient with any degree of BP 
elevation is to "treat the patient and not the number." 

The primary goal of the emergency physician is to determine which patients with acute 
hypertension are exhibiting symptoms of end-organ damage and require immediate 
intravenous (IV) parenteral therapy. In contrast, patients presenting with acutely 
elevated BP (systolic BP [SBP] >200 mm Hg or diastolic BP [DBP] >120 mm Hg) 
without symptoms that are sustained throughout the ED stay and whose BP stays 
significantly elevated to this level on discharge should have initiation of medical 
therapy and close follow-up in the outpatient setting. 

Thus, optimal control of hypertensive situations balances the benefits of immediate 
decreases in BP against the risk of a significant decrease in target organ perfusion. 

The emergency physician must be capable of appropriately evaluating patients with an 
elevated BP, correctly classifying the hypertension, determining the aggressiveness 
and timing of therapeutic interventions, and making disposition decisions. 

Acutely lowering BP in the ED for clinical situations other than those listed below is 
controversial and generally should be avoided. 

Pharmacotherapy 

An important point to remember in the management of the patient with any degree of 
BP elevation is to "treat the patient and not the number." In patients presenting with 
hypertensive emergencies, antihypertensive drug therapy has been shown to be 
effective in acutely decreasing blood pressure. 

Sodium nitroprusside is a commonly used medication. It is a short-acting agent, and 
the BP response can be titrated from minute to minute. However, patients must have 
constant monitoring in an intensive care unit. The potential exists for thiocyanate 
and cyanide toxicity with prolonged use or if the patient has renal or hepatic failure . 

Diazoxide may also be used in hypertensive crisis. Small boluses of 100 mg are 
administered every 5 minutes, as indicated. Diazoxide is not preferred with 
concomitant congestive heart failure or low cardiac output. 

Labetalol, an alpha- and beta-blocking agent, has proven to be quite beneficial in the 
treatment of patients with hypertensive emergencies. Labetalol is particularly preferred 
in patients with acute dissection. Boluses of 10-20 mg may be administered, or the 
drug may be infused at 1 mg/min until the desired BP is obtained. Once an adequate 
BP level is obtained, oral hypertensive therapy should be initiated, and patients are 
gradually weaned from parenteral agents. 

As the BP approaches its goal, increase the clevidipine dose by less than double, and 
lengthen the time between dose adjustments to every 5-10 minutes. An approximately 
1-2 mg/h increase produces an additional 2-4 mm Hg decrease in SBP. Typically, the 
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therapeutic response is achieved with 4-6 mg/h, although severe hypertension may 
require higher doses. Most patients have received maximum doses of 16 mg/h or less; 
experience is limited with short-term dosing as high as 32 mg/h. Because of lipid load 
restrictions, do not exceed 1 000 ml_ or an average of 21 mg/h within a 24-hour period; 
experience is limited with use beyond 72 hours. 

Neurologic emergencies 

Rapid BP reduction is indicated in neurologic emergencies, such as hypertensive 
encephalopathy, acute ischemic stroke, acute intracerebral hemorrhage, 

and subarachnoid hemorrhage . 

In hypertensive encephalopathy, the treatment guidelines are to reduce the MAP 25% 
over 8 hours. Labetalol, nicardipine, esmolol are the preferred medications; however, 
nitroprusside and hydralazine should be avoided. 

For acute ischemic stroke, the preferred medications are labetalol and nicardipine. 
Withhold antihypertensive medications unless the SBP is >220 mm Hg or the DBP is 
>120 mm Hg, UNLESS the patient is receiving IV or intra-arterial (IA) fibrinolysis; then, 
the goal BP is an SBP of < 1 85 mm Hg and DBP <110 mm Hg. After treatment with 
fibrinolysis, the SBP should be maintained < 180 mm Hg and the DBP at < 105 mm Hg 
for 24 hours. 

For acute intracerebral hemorrhage, the preferred medications are labetalol, 
nicardipine, and esmolol; avoid nitroprusside and hydralazine. The treatment is based 
on clinical/radiographic evidence of increased intracranial pressure (ICP). If there are 
signs of increased ICP, maintain the MAP just below 130 mm Hg (or SBP < 180 mm 
Hg) for the first 24 hours after onset. In patients without increased ICP, maintain the 
MAP <110 mm Hg (or SBP < 1 60 mm Hg) for the first 24 hours after symptom onset. 

Recent evidence shows that in cases of acute intracerebral hemorrhage, early 
intensive BP control is well tolerated and can reduce hematoma growth in patients 
treated within 6 hours after the onset of intracerebral hemorrhage. The target systolic 
pressure for these studies was 140 mm Hg and routine IV medications were used. The 
target SBP was maintained over 7 days. 

In subarachnoid hemorrhage, nicardipine, labetalol, and esmolol are also the preferred 
agents; again, nitroprusside and hydralazine should be avoided. Maintain the SBP < 
160 mm Hg until the aneurysm is treated or cerebral vasospasm occurs. Although oral 
nimodipine is used to prevent delayed ischemic neurologic deficits, it is NOT indicated 
for treating acute hypertension. 

Cardiovascular emergencies 

Rapid BP reduction is also indicated in cardiovascular emergencies, such as aortic 
dissection, acute coronary syndrome, and acute heart failure. 

In aortic dissection, the preferred medications are labetalol, nicardipine, nitroprusside 
(with beta-blocker), esmolol, and morphine sulfate. However, avoid beta-blockers if 
there is aortic valvular regurgitation or suspected cardiac tamponade. Maintain the 
SBP at < 1 10 mm Hg, unless signs of end-organ hypoperfusion are present. The 
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preferred treatment includes a combination of narcotic analgesics (morphine sulfate), 
beta blockers (labetalol, esmolol), and vasodilators (nicardipine, nitroprusside). 

Calcium channel blockers (verapamil, diltiazem) are an alternative to beta blockers. 

For acute coronary syndrome, beta blockers and nitroglycerin are the preferred drugs. 
Treatment is indicated if the SBP is >1 60 mm Hg and/or the DBP is >1 00 mm Hg. 
Reduce the BP by 20-30% of baseline. Note that thrombolytics are contraindicated if 
the BP is >185/100 mm Hg. 

In acute heart failure, the preferred medications are IV or sublingual nitroglycerin and 
IV enalaprilat. Treat with vasodilators (in addition to diuretics) for a SBP >140 mm Hg. 

Cocaine toxicity/pheochromocytoma 

Diazepam, phentolamine, and nitroglycerin/nitroprusside are the preferred drugs. 
However, avoid beta-adrenergic antagonists before administering phentolamine. 

Hypertension and tachycardia from cocaine toxicity rarely require specific treatment. 
Alpha-adrenergic antagonists (phentolamine) are the preferred agents for cocaine- 
associated acute coronary syndromes. Pheochromocytoma treatment guidelines are 
similar to that of cocaine toxicity. Only after alpha blockade can beta blockers be 
added for BP control. 

Preeclampsia/eclampsia 

The preferred medications are hydralazine, labetalol, and nifedipine. Avoid - 
Nitroprusside, angiotensin-converting enzyme inhibitors, esmolol. In women with 
eclampsia or preeclampsia, the SBP should be < 160 mm Hg and the DBP should be < 
110 mm Hg in the antepartum and intrapartum periods. If the platelet count is less than 
100,000 cells mm 3 , the BP should be maintained below 150/100 mm Hg. Patients with 
eclampsia or preeclampsia should also be treated with IV magnesium sulfate to avoid 
seizures. 

Perioperative hypertension 

Nitroprusside, nitroglycerin, and esmolol are preferred. Target the perioperative BP to 
within 20% of the patient's baseline pressure, except if there is the potential for life- 
threatening arterial bleeding. Perioperative beta blockers are the first choice in patients 
undergoing vascular procedures or in patients with an intermediate or high risk of 
cardiac complications. 
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DSP. siaitslle blood prfllurt; SSP. systolic tlse: preuure. 

Drug appreciations: ACt .arg.ctensm converting enzyme ir hi bear; ARB. arg.ctensm receptor blocker; 
B9. beta -seeker; CCS. eeicium channel pucker. 
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18.100 THE INFLUENCE OF COMORBIDITY ON THE CHOICE OF ANTIHYPERTENSIVE 
DRUG THERAPY 


Class of drug 

Compelling 

indications 

Possible 

indications 

Caution 

Compelling 

contraindications 

a-blockers 

Benign prostatic 
hypertrophy 


Postural 

hypotension, heart 
failure 1 

Urinary incontinence 

Angiotensin- 
converting enzyme 
(ACE) inhibitors 

Heart failure 

Chronic renal disease 2 

Renal impairment 2 

Pregnancy 


Left ventricular 
dysfunction, post- 
myocardial infarction or 
established coronary heart 
disease Type 1 diabetic 
nephropathy Secondary 
stroke prevention 4 

Type 2 diabetic 
nephropathy 

Peripheral vascular 
disease 3 

Renovascular disease^ 

Angiotensin II 
receptor blockers 

ACE inhibitor intolerance 
Type 2 diabetic 
nephropathy Hypertension 
with left ventricular 
hypertrophy Heart failure in 
ACE-intolerant patients, 
after myocardial infarction 

Left ventricular 
dysfunction after 
myocardial infarction 
Intolerance of other 
antihypertensrve drugs 
Proteinuric renal 
disease, chronic renal 

disease' 1 Heart failure 

Renal impairment 2 

Peripheral 

vas cu la rd isease 3 

Pregnancy 

(5-blockers 

Myocardial infarction, 
angina Heart failure' 


Heart failure 5 
Peripheral vascular 
disease 

Diabetes (except 
with coronary heart 
disease) 

Asthma or chronic 
obstructive pulmonary 
disease Heart block 

Calcium channel 

blockers 

(dihydropyridine) 

Elderly patients, isolated 
systolic hypertension 

Angina 


' 
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DKA 


History 

Insidious increased thirst (ie, polydipsia) and urination (ie, polyuria) are the most 
common early symptoms of diabetic ketoacidosis (DKA). Malaise, generalized 
weakness, and fatigability also can present as symptoms of DKA. 

Nausea and vomiting usually occur and may be associated with diffuse abdominal 
pain, decreased appetite, and anorexia. A history of rapid weight loss is a symptom in 
patients who are newly diagnosed with type 1 diabetes. 

Patients may present with a history of failure to comply with insulin therapy or missed 
insulin injections due to vomiting or psychological reasons. Decreased perspiration is 
another possible symptom of DKA. 

Altered consciousness in the form of mild disorientation or confusion can occur. 
Although frank coma is uncommon, it may occur when the condition is neglected or if 
dehydration or acidosis is severe. 

Physical Examination 

General signs of diabetic ketoacidosis (DKA) may include the following: 

III appearance - Dry skin - Labored respiration - Dry mucous 

membranes 

Decreased skin turgor - Decreased reflexes - Characteristic acetone 

(ketotic) breath odor 

Effects on vital signs that are related to DKA may include the following: 

Tachycardia -Hypotension -Tachypnea -Hypothermia - Fever, if 
infection is present 

Specific signs of DKA may include the following: 

Confusion - Coma - Abdominal tenderness 

The physical examination should also include detection of the signs of possible 
intercurrent illnesses such as myocardial infarction, urinary tract infection, pneumonia, 
and perinephric abscess. Search for signs of infection is mandatory in all cases. 

Noticing that the body temperature may be within the reference range or low, even in 
the presence of intercurrent infection, is particularly important. 

Signs and Symptoms of Hyperglycemia, Acidosis, and Dehydration 

Symptoms of hyperglycemia associated with diabetic ketoacidosis may include 
thirst, polyuria, polydipsia, and nocturia. 

Signs of acidosis may include shallow rapid breathing or air hunger (Kussmaul or 
sighing respiration), abdominal tenderness, and disturbance of consciousness. 
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Although these signs are not usual in all cases of diabetic ketoacidosis (DKA), their 
presence signifies a severe form of DKA. 

Signs of dehydration include a weak and rapid pulse, dry tongue and skin, 
hypotension, and increased capillary refill time. 

Complications Associated with DKA 

Complications associated with DKA include sepsis and diffuse ischemic processes. 
Other associated complications include the following: 

• CVT - Myocardial infarction - DVT - Acute gastric dilatation 

• Erosive gastritis - Late hypoglycemia - Respiratory distress 

• Infection (most commonly, urinary tract infections) 

• Hypophosphatemia - Mucormycosis - Cerebrovascular 

accident 

• Complicated pregnancy -Trauma -Stress 

• Cocaine - Surgery 

• Heavy use of concentrated carbohydrate beverages (eg, sodas, sports drinks) 

• Acromegaly - Idiopathic condition (20-30%) - Dental abscess 

Approach Considerations 1.4 

Managing diabetic ketoacidosis (DKA) in an intensive care unit during the first 24-48 
hours always is advisable. When treating patients with DKA, the following points must 
be considered and closely monitored: 

• Correction of fluid loss with intravenous fluids 

• Correction of hyperglycemia with insulin 

• Correction of electrolyte disturbances, particularly potassium loss 

• Correction of acid-base balance 

• Treatment of concurrent infection, if present 

It is essential to maintain extreme vigilance for any concomitant process, such as 
infection, cerebrovascular accident, myocardial infarction, sepsis, or deep venous 
thrombosis . 

It is important to pay close attention to the correction of fluid and electrolyte loss during 
the first hour of treatment. This always should be followed by gradual correction of 
hyperglycemia and acidosis. Correction of fluid loss makes the clinical picture clearer 
and may be sufficient to correct acidosis. The presence of even mild signs of 
dehydration indicates that at least 3 L of fluid has already been lost. 

Patients usually are not discharged from the hospital unless they have been able to 
switch back to their daily insulin regimen without a recurrence of ketosis. When the 
condition is stable, pH exceeds 7.3, and bicarbonate is greater than 18 mEq/L, the 
patient is allowed to eat a meal preceded by a subcutaneous (SC) dose of regular 
insulin. 

Insulin infusion can be discontinued 30 minutes later. If the patient is still nauseated 
and cannot eat, dextrose infusion should be continued and regular or ultra-short-acting 
insulin should be administered SC every 4 hours, according to blood glucose level, 
while trying to maintain blood glucose values at 100-180 mg/dL. 
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Correction of Fluid Loss 

Fluid resuscitation is a critical part of treating patients with DKA. Intravenous solutions 
replace extravascular and intravascular fluids and electrolyte losses. They also dilute 
both the glucose level and the levels of circulating counterregulatory hormones. Insulin 
is needed to help switch from a catabolic state to an anabolic state, with uptake of 
glucose in tissues and the reduction of gluconeogenesis as well as free fatty acid and 
ketone production. 

Initial correction of fluid loss is either by isotonic sodium chloride solution or by lactated 
Ringer solution. The recommended schedule for restoring fluids is as follows: 

Administer 1 -3 L during the first hour. 

Administer 1 L during the second hour. 

Administer 1 L during the following 2 hours 

Administer 1 L every 4 hours, depending on the degree of dehydration and central 
venous pressure readings 

When the patient becomes euvolemic, the physician may switch to half the isotonic 
sodium chloride solution, particularly if hypernatremia exists. Isotonic saline should be 
administered at a rate appropriate to maintain adequate blood pressure and pulse, 
urinary output, and mental status. 

If a patient is severely dehydrated and significant fluid resuscitation is needed, 
switching to a balanced electrolyte solution (eg, Normosol-R, in which some of the 
chloride in isotonic saline is replaced with acetate) may help to avoid the development 

of a hyperchloremic acidosis . 

When blood sugar decreases to less than 180 mg/dl_, isotonic sodium chloride solution 
is replaced with 5-10% dextrose with half isotonic sodium chloride solution. 

After initial stabilization with isotonic saline, switch to half-normal saline at 200-1000 
mL/h (half-normal saline matches losses due to osmotic diuresis). 

Insulin should be started about an hour after IV fluid replacement is started to allow for 
checking potassium levels and because insulin may be more dangerous and less 
effective before some fluid replacement has been obtained. 

Although the incidence of life-threatening hypokalemia due to aggressive insulin 
administration is very low, there is little to no advantage in starting insulin prior to 
rehydration and evaluation of serum potassium levels. Initial bolus of insulin does not 
change overall management of DKA. 

Pediatric protocols to minimize the risk of cerebral edema by reducing the rate of fluid 
repletion vary. The International Society for Pediatric and Adolescent Diabetes 
(ISPAD) Clinical Practice Consensus Guidelines suggest initial fluid repletion in 
pediatric patients should be 10-20 mL/kg of normal saline (0.9%) solution during the 
first 1-2 hours without initial bolus, and then, after 1-2 hours, insulin should be started 
to avoid pediatric cerebral edema. 
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ISPAD provides detailed fluid administration guidelines. Total volume over the first 4 
hours should not exceed 40-50 mL/kg. Fluid administration is as vital in children as in 
adults. 

Insulin Therapy 

When insulin treatment is started in patients with DKA, several points must be 
considered. A low-dose insulin regimen has the advantage of not inducing the severe 
hypoglycemia or hypokalemia that may be observed with a high-dose insulin regimen. 

Only short-acting insulin is used for correction of hyperglycemia. Subcutaneous 
absorption of insulin is reduced in DKA because of dehydration; therefore, using 
intravenous or intramuscular routes is traditionally preferable. 

SC use of the fast-acting insulin analog (lispro) has been tried in pediatric DKA (0.15 
U/kg q2h). The results were shown to be comparable to IV insulin, but ketosis took 6 
additional hours to resolve. Such technically simplified methods may be cost-effective 
and may preclude admissions to intensive care units in patients with mild cases. 

The initial insulin dose is a continuous IV insulin infusion using an infusion pump, if 
available, at a rate of 0.1 U/kg/h. A mix of 24 units of regular insulin in 60 mL of 
isotonic sodium chloride solution usually is infused at a rate of 15 mL/h (6 U/h) until the 
blood glucose level drops to less than 180 mg/dL; the rate of infusion then decreases 
to 5-7.5 mL/h (2-3 U/h) until the ketoacidotic state abates. 

Larger volumes of an insulin and isotonic sodium chloride solution mixture can be 
used, providing that the infusion dose of insulin is similar. Larger volumes may be 
easier in the absence of an IV infusion pump (eg, 60 U of insulin in 500 mL of isotonic 
sodium chloride solution at a rate of 50 mL/h). 

The optimal rate of glucose decline is 100 mg/dL/h. Do not allow the blood glucose 
level to fall below 200 mg/dL during the first 4-5 hours of treatment. Hypoglycemia may 
develop rapidly with correction of ketoacidosis. 

Allowing blood glucose to drop to hypoglycemic levels is a common mistake that 
usually results in a rebound ketosis derived by counter-regulatory hormones. Rebound 
ketosis necessitates a longer duration of treatment. The other hazard is that rapid 
correction of hyperglycemia and hyperosmolarity may shift water rapidly to the 
hyperosmolar intracellular space and may induce cerebral edema. 

Although DKA was a common problem in patients with diabetes who were treated with 
continuous subcutaneous insulin infusion through insulin infusion pumps, the incidence 
of DKA was reduced with the introduction of pumps equipped with sensitive electronic 
alarm systems that alert users when the infusion catheter is blocked. 

Electrolyte Correction 

If the potassium level is greater than 6 mEq/L, do not administer potassium 
supplement. If the potassium level is 4.5-6 mEq/L, administer 10 mEq/h of potassium 
chloride. If the potassium level is 3-4.5 mEq/L, administer 20 mEq/h of potassium 
chloride. 




110 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 

Monitor serum potassium levels hourly, and the infusion must be stopped if the 
potassium level is greater than 5 mEq/L. The monitoring of serum potassium must 
continue even after potassium infusion is stopped in the case of (expected) recurrence 
of hypokalemia. 

In severe hypokalemia, not starting insulin therapy is advisable unless potassium 
replacement is under way; this is to avert potentially serious cardiac dysrhythmia that 
may result from hypokalemia. 

Potassium replacement should be started with initial fluid replacement if potassium 
levels are normal or low. Add 20-40 mEq/L of potassium chloride to each liter of fluid 
once the potassium level is less than 5.5 mEq/L. Potassium can be given as follows: 
two thirds as KCI, one third as KP04. 

Correction of Acid-Base Balance 

Sodium bicarbonate only is infused if decompensated acidosis starts to threaten the 
patient's life, especially when associated with either sepsis or lactic acidosis. If sodium 
bicarbonate is indicated, 100-150 mL of 1.4% concentration is infused initially. This 
may be repeated every half hour if necessary. Rapid and early correction of acidosis 
with sodium bicarbonate may worsen hypokalemia and cause paradoxical cellular 
acidosis. 

Bicarbonate typically is not replaced as acidosis will improve with the above treatments 
alone. Administration of bicarbonate has been correlated with cerebral edema in 
children. 

Treatment of Concurrent Infection 

In the presence of infection, the administration of proper antibiotics is guided by the 
results of culture and sensitivity studies. Starting empiric antibiotics on suspicion of 
infection until culture results are available may be advisable. 

Management of Treatment-Related Complications 

Cerebral edema 

Cerebral edema is a serious, major complication that may evolve at any time during 
treatment of DKA and primarily affects children. It is the leading cause of DKA mortality 
in children. 

Be extremely cautious to avoid cerebral edema during initiation of therapy. 

Deterioration of the level of consciousness in spite of improved metabolic state usually 
indicates the occurrence of cerebral edema. MRI usually is used to confirm the 
diagnosis. 

Cerebral edema that occurs at initiation of therapy tends to worsen during the course 
of treatment. Mannitol or hypertonic saline should be available if cerebral edema is 
suspected. 

According to Wolfsdorf et al, 0.5-1 g/kg intravenous mannitol may be given over the 
course of 20 minutes and repeated if no response is seen in 30-120 minutes. Also, if 
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no response to mannitol occurs, hypertonic saline (3%) may be given at 5-10 mg/kg 
over the course of 30 minutes. 

Clinical cerebral edema is rare and carries the highest mortality rate. Although 
mannitol (0.25-1 g/kg IV) and dexamethasone (2-4 mg q6-12h) frequently are used in 
this situation, no specific medication has proven useful in such instances. 

Muir et al have identified diagnostic criteria for cerebral edema that include abnormal 
response to pain, decorticate and decerebrate posturing, cranial nerve palsies, 

abnormal central nervous system respiratory patterns, fluctuating level of 
consciousness, sustained heart rate deceleration, incontinence, and more nonspecific 

criteria such as vomiting, headache, lethargy, and elevated diastolic blood pressure 

Cerebral edema begins with mental status changes and is believed to be due partially 
to idiogenic osmoles, which have stabilized brain cells from shrinking while the diabetic 
ketoacidosis was developing. 

Cardiac dysrhythmia 

Cardiac dysrhythmia may occur secondary to severe hypokalemia and/or acidosis 
either initially or as a result of therapy in patients with DKA. Usually, correction of the 
cause is sufficient to treat cardiac dysrhythmia, but if it persists, consultation with a 
cardiologist is mandatory. Performing cardiac monitoring on patients with DKA during 
correction of electrolytes always is advisable. 

Pulmonary edema 

Pulmonary edema may occur for the same reasons as cerebral edema in patients with 
diabetic ketoacidosis. Be cautious of possible overcorrection of fluid loss, though it 
occurs only rarely. 

Although initial aggressive fluid replacement is necessary in all patients, particular care 
must be taken in those with comorbidities such as renal failure or congestive heart 
failure . Diuretics and oxygen therapy often suffice for the management of pulmonary 
edema. 


Myocardial injury 

Nonspecific myocardial injury may occur in severe DKA, which is associated with 
minute elevations of myocardial biomarkers (troponin T and CK-MB) and initial ECG 
changes compatible with myocardial infarction (Ml). 

Acidosis and very high levels of free fatty acids could cause membrane instability and 
biomarker leakage. Coronary arteriography usually is normal, and patients tend to 
recover fully without further evidence of ischemic heart disease. Regardless of the 
pathogenesis, the presence of minute biomarker elevations and ECG changes do not 
necessarily signify Ml in DKA. 

Hypoglycemia 

In patients with diabetic ketoacidosis, hypoglycemia may result from inadequate 
monitoring of glucose levels during insulin therapy. 
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Hypokalemia 

Hypokalemia is a complication that is precipitated by failing to rapidly address the total 
body potassium deficit brought out by rehydration and insulin treatment, which not only 
reduces acidosis but directly facilitates potassium reentry into the cell. 

Consultations 

An endocrinologist also may be consulted to assist with management after the patient 
has been stabilized adequately. 

Any mental status change in pediatric patients suggests the possibility of cerebral 
edema, and when this occurs, a pediatric endocrinologist or pediatric intensivist should 
be consulted as soon as possible. Psychological counseling of young children and 
adolescents usually is helpful. 

Long-Term Monitoring 

Frequent blood glucose monitoring at home makes DKA less likely, as this allows them 
to promptly search for possible reasons for unexpectedly high blood glucose values 
before the condition progresses to DKA. 

In a study of 127 patients with DKA who were admitted to a pediatric intensive care 
unit, Bradley and Tobias concluded that multiple weaknesses existed in the prehospital 
care of these patients.^These included lack of appropriate laboratory evaluation, 
excessive insulin dosing (both bolus doses and infusion rates), lack of fluid 
resuscitation, use of inappropriate fluids for resuscitation, and the use of sodium 
bicarbonate. 


Urinary Calculi 

Patients with urinary calculi may report pain, infection, or hematuria . The passage of stones into 
the ureter with subsequent acute obstruction, proximal urinary tract dilation, and spasm is associated 
with classic renal colic. 

Acute onset of severe flank pain radiating to the groin, gross or microscopic hematuria, 

nausea, and vomiting not associated with an acute abdomen are symptoms that most likely 

indicate renal colic caused by an acute ureteral or renal pelvic obstruction from a calculus. Renal 
colic pain rarely, if ever, occurs without obstruction. 

Patients with large renal stones known as staghorn calculi (see the image below) are often relatively 
asymptomatic. The term "staghorn" refers to the presence of a branched kidney stone occupying the 
renal pelvis and at least one calyceal system. Such calculi usually manifest as infection and 
hematuria rather than as acute pain. 
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Complete staghorn calculus that fills the collecting system of the kidney (no intravenous 
contrast material in this patient). Although many staghorn calculi are struvite (related to 
infection with urease-splitting bacteria), the density of this stone suggests that it may be 
metabolic in origin and is likely composed of calcium oxalate. Percutaneous 
nephrostolithotomy or perhaps even open surgical nephrolithotomy is required to 
remove this stone. 


A 


J 


Asymptomatic bilateral obstruction, which is uncommon, manifests as symptoms of 

renal failure. 

Important historical features are as follows: 

• Duration, characteristics, and location of pain 

• History of urinary calculi 

• Prior complications related to stone manipulation 

• Urinary tract infections 

• Loss of renal function 

• Family history of calculi 

• Solitary or transplanted kidney 

. Chemical composition of previously passed stones 

Location and characteristics of pain 


. Location and quality of pain are related to position of the stone within the urinary tract. 
Severity of pain is related to the degree of obstruction, presence of ureteral spasm, 
and presence of any associated infection. 

Stones obstructing the ureteropelvic j unction may present with mild-to-severe deep 
flank pain without radiation to the groin, due to distention of the renal capsule. Stones 
impacted within the ureter cause abrupt, severe, colicky pain in the flank and ipsilateral 
lower abdomen with radiation to the testicles or the vulvar area. Intense nausea, with 
or without vomiting, usually is present. 

Pain from upper ureteral stones tends to radiate to the flank and lumbar areas. On the 
right side, this can be confused with cholecystitis or cholelithiasis; on the left, the 
differential diagnoses include acute pancreatitis, peptic ulcer disease, and gastritis. 

Midureteral calculi cause pain that radiates anteriorly and caudally. This 
midureteral pain in particular can easily mimic appendicitis on the right or acute 
diverticulitis on the left. 


Distal ureteral stones cause pain that tends to radiate into the groin or testicle in the 
male or labia majora in the female because the pain is referred from the ilioinguinal or 
genitofemoral nerves. 

Stones lodged at the ureterovesical junction also may cause irritative voiding 
symptoms, such as urinary frequency and dysuria. If a stone is lodged in the intramural 
ureter , symptoms may appear similar to cystitis or urethritis. These symptoms include 
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suprapubic pain, urinary frequency, urgency, dysuria, stranguria, pain at the tip of the 
penis, and sometimes various bowel symptoms, such as diarrhea and tenesmus. 
These symptoms can be confused with pelvic inflammatory disease, ovarian cyst 
rupture, or torsion and menstrual pain in women. 

Calculi that have entered the bladder are usually asymptomatic and are passed 
relatively easily during urination. 


Phases of acute renal colic attack 

colic has been described as having 3 clinical phases. 

The first phase is the acute or onset phase. The typical attack starts early in the 
morning or at night , waking the patient from sleep. When it begins during the day, it 
tends to start slowly and insidiously. The pain is usually steady, increasingly severe, 
and continuous, sometimes punctuated by intermittent paroxysms of even more 
excruciating pain. 

The second phase is the constant phase. Once the pain reaches maximum intensity, 
it tends to remain constant until it is either treated or allowed to diminish 
spontaneously. The period of sustained maximal pain is called the constant phase of 
the renal colic attack. This phase usually lasts 1-4 hours but can persist longer than 12 
hours in some cases. Most patients arrive in the ED during this phase of the attack. 

The third phase is the abatement or relief phase. During this final phase, the pain 
diminishes fairly quickly, and patients finally feel relief. 

Other symptoms 

Nausea and vomiting occur in at least 50% of patients with acute renal colic. Nausea is 
caused by the common innervation pathway of the renal pelvis, stomach, and 

intestines through the celiac axis and vagal nerve afferents. . Nonsteroidal anti- 
inflammatory drugs (NSAIDs) can often cause gastric irritation and Gl upset. 

The presence of a renal or ureteral calculus is not a guarantee that the patient does 
not have some other, unrelated medical problem causing the Gl symptoms. 

In some cases, a stone may pass before the definitive imaging procedure has been 
completed. In these cases, residual inflammation and edema still may cause some 
transient or diminishing obstruction and pain even without any stone being positively 
identified. 

Physical Examination 

The classic presentation for a patient with acute renal colic is the sudden onset 
of severe pain originating in the flank and radiating interiorly and anteriorly. The 
pain is usually, but not always, associated with microscopic hematuria, nausea, 
and vomiting. 

Dramatic costovertebral angle tenderness is common; this pain can move to the 
upper or lower abdominal quadrant as a ureteral stone migrates distally. 
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Abdominal examination usually is unremarkable. Bowel sounds may be hypoactive, a 
reflection of mild ileus, which is not uncommon in patients with severe, acute pain. 

Peritoneal signs are usually absent — an important consideration in distinguishing renal 
colic from other sources of flank or abdominal pain. Testicles may be painful but 
should not be very tender and should appear normal. 

Unlike patients with an acute abdomen, who usually try to lie absolutely still, patients 
with renal colic tend to move constantly, seeking a more comfortable position. 

(However, patients with pyonephrosis also tend to remain motionless.) The classic 
patient with renal colic is writhing in pain, pacing about, and unable to lie still, in 
contrast to a patient with peritoneal irritation, who remains motionless to minimize 
discomfort. 

Lack of hematuria alone does not exclude the diagnosis of acute renal colic. 
Tachycardia and hypertension are relatively common in these cases , even in patients 
with no prior personal history of abnormal cardiac or blood pressure problems. 

Fever is not part of the presentation of uncomplicated nephrolithiasis. The presence of 
pyuria, fever, leukocytosis, or bacteriuria suggests the possibility of a urinary infection 
and the potential for an infected obstructed renal unit or pyonephrosis. Such a 

condition is potentially life threatening and should be treated as a surgical emergency. 

In patients older than 60 years presenting with severe abdominal pain and with 
no prior history of renal stones, look carefully for physical signs of abdominal 
aortic aneurysm (AAA) 

Complications 

Serious complications of urinary tract stone disease include the following: 

Abscess formation - Serious infection of the kidney that diminishes renal 
function 

Urinary fistula formation - Ureteral scarring and stenosis 

Ureteral perforation - Extravasation - Urosepsis 

Renal loss due to long-standing obstruction 

Infected hydronephrosis is the most deadly complication because the presence 
of infection adjacent to the highly vascular renal parenchyma places the patient 
at risk for rapidly progressive sepsis and death. 

A ureteral stone associated with obstruction and upper UTI is a true urologic 
emergency. 

Complete ureteral obstruction may occur in patients with tightly impacted stones. This 
is best diagnosed via IVP and is not discernible on noncontrast CT scan. Patients with 
2 healthy kidneys can tolerate several days of complete unilateral ureteral obstruction 
without long-term effects on the obstructed kidney. If a patient with complete 
obstruction is well hydrated and pain and vomiting are well controlled, the patient can 

be discharged from the ED with urologic follow-up within 1-2 days. 
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Differential Diagnoses 


Abdominal Abscess 

Biliary Colic 
Diverticulitis 


- Acute Glomerulonephritis 

- Cholecystitis 

- Duodenal Ulcers 


- Appendicitis 

- Cholelithiasis 

Epididymitis 


Gastritis and Peptic Ulcer Disease 


-Gastrointestinal Foreign Bodies 


Ileus 

Large Bowel Obstruction 

Papillary Necrosis 

Pyonephrosis 


- Inflammatory Bowel Disease 

- Liver Abscess 

- Pelvic Inflammatory Disease 

- Rectal Foreign Bodies 


- Pancreatitis 


Renal Arteriovenous Malformation 

Renal Vein Thrombosis Imaging 


- Renal Cell Carcinoma 

- Small Bowel Obstruction 


Splenic Abscess 


-Testicular Torsion 


Urinary Tract Infection in Females 

Urinary Tract Obstruction 


- Urinary Tract Infection in Men 

-Viral Gastroenteritis 


Approach Considerations 

Acute renal colic with resultant flank pain is a common and sometimes complex clinical 
problem. Whereas noncontrast abdominopelvic computed tomography (CT) scans 
have become the imaging modality of choice, in some situations, renal 
ultrasonography or a contrast study such as intravenous pyelography (IVP) may be 
preferred. 

A kidneys-ureters-bladder (KUB) radiograph, in addition to the renal colic CT scan, 
facilitates the review and follow-up of stone patients. Alternatively, the “CT scout” (a 
digital reconstruction from the CT that has an appearance similar to a KUB) is almost 
as sensitive as a KUB and is a good substitute at the initial assessment if the stone 
seen on the CT scan is visible on the CT scout 

Initial stones in elderly people and in children are relatively uncommon; however, 
consider kidney stones whenever acute back or flank pain is encountered, regardless 
of patient age. When stones occur in persons in these uncommon age groups, a 
metabolic workup consisting of a 24-hour urine collection and appropriate serum 
laboratory testing is recommended. 

Guidelines from the European Association of Urology recommend the following 

laboratory tests in all patients with an acute stone episode : 

Urinary sediment/dipstick test for demonstration of blood cells, with a test for 
bacteriuria (nitrite) and urine culture in case of a positive reaction 
Serum creatinine level, as a measure of renal function 

In addition, patients with fever warrant a complete blood cell count. Patients with 
vomiting should have serum or plasma sodium and potassium levels measured. 

Urinalysis 

Microscopic examination of the urine for evidence of hematuria and infection is a 
critical part of the evaluation of a patient thought to have renal colic. Gross or 
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microscopic hematuria is only present in approximately 85% of patients with urinary 
calculi. The lack of microscopic hematuria does not eliminate renal colic as a potential 
diagnosis. 

Attention should also be paid to the presence or absence of leukocytes, crystals, and 
bacteria and to the urinary pH. In general, if the number of white blood cells (WBCs) in 
the urine is greater than 1 0 cells per high-power field or greater than the number of 
RBCs, suspect a UTI. Pyuria (>5 WBCs/hpf on a centrifuged specimen) in a patient 
with ureterolithiasis should prompt a careful search for signs of infected 

hydronephrosis. 

Urinary crystals of calcium oxalate, uric acid, or cystine may occasionally be found 
upon urinalysis. When present, these crystals are very good clues to the underlying 
type and nature of any obstructing calculus. 

Determining urinary pH also helps. A urine pH greater than 7 suggests presence 
of urea-splitting organisms, such as Proteus, Pseudomonas, or Klebsiella species, 
and struvite stones. A urine pH less than 5 suggests uric acid stones. 

Blood Studies 

Complete blood count 

Whereas mild leukocytosis often accompanies a renal colic attack, a high index of 
suspicion for a possible renal or systemic infection should accompany any serum WBC 
count of 15,000/pL or higher in a patient presenting with an apparent acute kidney 
stone attack, even if afebrile. A depressed RBC count suggests a chronic disease 
state or severe ongoing hematuria. 

Serum electrolytes, creatinine, calcium, uric acid, parathyroid hormone, and phosphorus 

A high serum uric acid level may indicate gouty diathesis or hyperuricosuria . while 
hypercalcemia suggests either renal-leak hypercalciuria (with secondary 
hyperparathyroidism) or primary hyperparathyroidism. If the serum calcium level is 
elevated, serum PTH levels should be obtained. 

24-Hour Urine Profile 

To identify urinary risk factors, a 24-hour urine profile, including appropriate serum 
tests of renal function, uric acid, and calcium, is needed. 

The most common findings on 24-hour urine studies include 
hypercalciuria, hyperoxaluria , hyperuricosuria , hypocitraturia , and low urinary volume. 
Other factors, such as high urinary sodium and low urinary magnesium concentrations, 
may also play a role. A finding of hypercalcemia should prompt follow-up with an intact 
parathyroid hormone study to evaluate for primary and secondary 
hyperparathyroidism. 

Another clinical approach to hypercalciuria, when hyperparathyroidism has been 
excluded with appropriate blood tests, is avoidance of excessive dietary calcium (usual 
recommendation, 600-800 mg/d), modest limitation of oxalate intake, and thiazide 
therapy.. 
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Hyperoxaluria may be primary (a rare genetic disease), enteric. Oxalate restriction 
and vitamin B-6 supplementation are somewhat helpful in patients with idiopathic 

hyperoxaluria . Enteric hyperoxaluria is the type that is most amenable to treatment; 
dietary calcium supplementation often produces dramatic results. 

Calcium citrate is the recommended supplement because it tends to further 
reduce stone formation. Calcium carbonate supplementation is less expensive but 
lacks citrate’s added benefit. Calcium works as an oxalate binder, reducing oxalate 
absorption from the Gl tract. It should be administered with meals, especially those 
that contain high-oxalate foods. The supplement should not contain added vitamin D, 
because this increases calcium absorption, leaving less calcium in the Gl tract to bind 
to oxalate. The optimal 24-hour urine oxalate level is 20 mg/d or less. 

Hyperuricosuria predisposes to the formation of calcium-containing calculi because 
sodium urate can produce malabsorption of macromolecular inhibitors or can serve as 
a nidus for the heterogeneous growth of calcium oxalate crystals. Gouty diathesis, a 
condition of increased stone production associated with high serum uric acid levels, is 
also possible. 

Therapy involves potassium citrate supplementation, allopurinol, or both. In general, 
patients with pure uric acid stones and hyperuricemia are treated with allopurinol, and 

those with hyperuricosuric calcium stones are treated with citrate supplementation. 

The optimal 24-hour urine uric acid level is 600 mq/d or less. 

Sodium and phosphorus 

Excess sodium excretion can contribute to hypercalciuria by a phenomenon known as 
solute drag. Elevated urinary sodium levels are almost always associated with dietary 
indiscretions. Decreasing the oral sodium intake can decrease calcium excretion, 
thereby decreasing calcium saturation. 

An elevated phosphorus level is useful as a marker for a subtype of absorptive 
hypercalciuria known as renal phosphate leak (absorptive hypercalciuria type III). 

Renal phosphate leak is identified by high urinary phosphate levels, low serum 
phosphate levels, high serum 1,25 vitamin D-3 (calcitriol) levels, and hypercalciuria. 
This type of hypercalciuria is uncommon and does not respond well to standard 
therapies. 

Citrate and magnesium 

Magnesium and, especially, citrate are important chemical inhibitors of stone 
formation. Hypocitraturia is one of the most common metabolic defects that predispose 
to stone formation, and some authorities have recommended citrate therapy as 
primary or adjunctive therapy to almost all patients who have formed recurrent 

calcium-containing stones. 

Lemon juice is an excellent source of citrate; alternatively, large quantities of lemonade 

can be ingested, and this, of course, has the added benefit of providing increased fluid 

intake. 
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Magnesium is a more recently recognized inhibitor of stone formation, and the clinical 

role of magnesium replacement therapy is less well defined than that of citrate. 

pH 

Some stones, such as those composed of uric acid or cystine, are pH-dependent, 
meaning that they can form only in acidic conditions. Calcium phosphate and struvite 
only form when the urine pH is alkaline. Although the other parameters in the 24-hour 
urine usually identify patients at risk of forming these stones, pH studies can be 
important in monitoring these patients, in optimizing therapy with citrate 
supplementation, and in identifying occult stone disease in some patients. 

Plain (Flat Plate or KUB) Radiography 

Plain abdominal radiography (also referred to as flat plate or KUB radiography) is 
useful for assessing total stone burden, as well as the size, shape, composition, and 
location of urinary calculi in some patients. Calcium-containing stones (approximately 
85% of all upper urinary tract calculi) are radiopaque, but pure uric acid, indinavir- 
induced, and cystine calculi are relatively radiolucent on plain radiography. 

When used with other imaging studies, such as a renal ultrasonography or, 
particularly, CT scanning, the plain film helps provide a better understanding of the 
characteristics of urinary stones revealed with these other imaging studies. This may 
also be helpful in planning surgical therapy. 

If a stone is not visible on a flat plate radiograph, it could be a radiolucent uric acid 

stone that can be dissolved with alkalinizing medication . Such a stone is more likely if 
the urine pH indicates very acidic urine. In practice, any patient with symptoms of 
acute renal colic who demonstrates a urine pH lower than 6.0 should be 
considered at risk for a possible uric acid stone. If a stone of adequate size is 
visible on a CT scan but not visible on KUB, then uric stones should be considered. 

The flat plate radiograph is inexpensive, quick, and usually helpful even if no specific 
stone is observed. It is extremely useful in following the progress of previously 
documented radiopaque calculi and checking the position of any indwelling double-J 
stents 

Ultrasonography 

Renal ultrasonography by itself is frequently adequate to determine the presence of a 
renal stone. The study is mainly used alone in pregnancy or in combination with plain 
abdominal radiography to determine hydronephrosis or ureteral dilation associated 
with an abnormal radiographic density believed to be a urinary tract calculus. A stone 
easily identified with renal ultrasonography but not visible on the plain 
radiograph may be a uric acid or cystine stone, which is potentially dissolvable 

with urinary alkalinization therapy. 

In addition, ultrasonography is not reliable for small stones (ie, those smaller than 5 
mm) and does not help in the evaluation of kidney function. 

Renal ultrasonography works best in the setting of relatively large stones within the 
renal pelvis or kidney and sometimes at the UPJ. Whether the stones are radiolucent 
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or radio-opaque does not matter because an ultrasound image is based strictly on 
density, not on calcium content. Ultrasonography is a good way to monitor known 
stones after medical or surgical therapy if the stones are large enough to be detected 
by this modality and are in a suitable position. 

The combination of renal ultrasonography with KUB radiography has been proposed 
as a reasonable initial evaluation protocol when a CT scan cannot be performed or is 
unavailable. When combined with KUB radiography, ultrasonography can quickly and 
inexpensively provide substantial information about the urinary tract without the risk of 
contrast nephrotoxicity or hypersensitivity. IVP can then be limited to those patients for 
whom additional information is required for a diagnosis or for whom the etiology of the 
pain remains unclear. 

Future studies may utilize 2-dimensional ultrasonography in combination with color 
Doppler analysis of the ureteral jets to enhance sensitivity of ultrasonography in 
patients with ureteral colic. 

Intravenous Pyelography (Urography) 

Before the advent of helical CT, IVP, also known as intravenous urography (IVU), was 
the test of choice in diagnosing ureterolithiasis. IVP is widely available and fairly 
inexpensive but less sensitive than noncontrast helical CT. CT scanning with delayed 
contrast series and thin slices has reduced the need for IVP in the evaluation of 
problematic ureteral stones. 

The main advantage of IVP is the clear outline of the entire urinary system that it 
provides, making visualization of even mild hydronephrosis relatively easy. IVP is 
helpful in identifying the specific problematic stone among numerous pelvic 
calcifications, as well as in demonstrating renal function and establishing that the other 
kidney is functional. These determinations are particularly helpful if the degree of 
hydronephrosis is mild and the noncontrast CT scan findings are not definitive. IVP can 
also show nonopaque stones as filling defects. 

Disadvantages include the need for IV contrast material, which may provoke an 
allergic response or renal failure, and the need for multiple delayed films, which can 
take up to 6 hours. Obtaining the IVP is also a relative labor-intensive process. In 
addition, IVP may fail to reveal alternative pathology if a stone is not discovered, 
delaying the final diagnosis. False-negative results usually occur with stones located at 
the ureterovesical junction. 

KUB radiographs are obtained immediately before contrast administration and at 1 , 5, 
10, and 15 minutes afterwards or until visible contrast material fills both ureters (see 
the image below). Prone films are sometimes obtained to enhance visualization of the 
ureters. When the bladder is full of contrast and the distal ureters contain sufficient 
contrast for visualization, the patient is asked to void; then a postvoid film is taken. 
Sometimes, oblique views are needed when bone or bowel contents overlie the area of 
interest. 
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Intravenous pyelogram (IVP) demonstrating dilation of the right renal 
collecting system and right ureter consistent with right ureterovesical stone. 


Look for direct visualization of stone within the ureter, unilateral ureteral dilation, 
delayed appearance of the nephrogram phase, lack of normal peristalsis pattern of the 
ureter, or perirenal contrast extravasation. Degree of obstruction is graded based on 
delay in appearance of the nephrogram. 

Typically, an IVP positive for a ureteral stone is one that shows a delayed nephrogram 
effect and columnization. The ureter is peristaltic, so the entire ureter is not usually 
visualized on a single film except when an obstruction is present, such as from a 
stone. Even without observing any specific stone, the presence of a nephrogram effect 
in one kidney with normal function of the opposite kidney is highly suggestive, but not 
diagnostic, of ureteral obstruction. 

Extravasation of contrast around the collecting system may be a sign of a ruptured 
fornix, while pyelolymphatic backflow indicates that contrast has entered into the renal 
lymphatic drainage system. Both are considered signs of a more severe ureteric 
obstruction. 

However, no published study has indicated that the clinical course, treatment outcome, 
or residual renal damage is altered in any way in these patients. In fact, this 
information about the radiological assessment of the relative severity of the obstruction 
rarely affects clinical treatment decisions, except perhaps in persons with solitary 
kidneys. 


Contrast-induced nephropathy 


Contrast-induced nephropathy (CIN) is the third leading cause of hospital-acquired acute renal 
failure. A serum creatinine level of more than 2 mg/dL is a relative contraindication to the use of IV 
contrast agents. 

Computed Tomography Scanning 

At most institutions that offer this examination, CT scanning has replaced IVP, the 
historic criterion standard, for the assessment of urinary tract stone disease, especially 
for acute renal colic. CT scans are readily available in most hospitals and can be 
performed and read in just a few minutes. Numerous studies have demonstrated that 
CT has a sensitivity of 95-100% and superior specificity and accuracy when compared 
with IVP. 


A renal colic study consists of a noncontrast or unenhanced CT scan of the abdomen 
and pelvis, including very narrow cuts taken through the kidneys and bladder areas, 
where symptomatic stones are most likely to be encountered. 
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Noncontrast helical CT scan of the abdomen demonstrating a stone at the right ureterovesical junction. 

An abdominal flat plate or KUB radiograph is sometimes automatically included in a 
renal colic study, depending on the institution and the preferences of the medical staff. 

Advantages of CT scanning include the following: 

It can reveal other pathology (eg, AAAs, appendicitis , pancreatitis, cholecystis, 
ovarian disorders, diverticular disease, renal carcinoma). If the patient’s true 
underlying pathology is something other than a kidney stone, the CT scan is more 
clinically useful than an IVP for examining the possibilities. 

It can be performed quickly (< 5 min acquisition time) 

It avoids the use of IV contrast materials. 

The density of the stone can assist in predicting stone composition and response to 
shockwave lithotripsy. 

Disadvantages of CT scanning include the following: 

It is relatively expensive. 

It exposes the patient to a relatively high radiation dose (and thus should not be 
performed on pregnant women). 

Retrograde Pyelography 

The most precise imaging method for determining the anatomy of the ureter and renal pelvis and for 
making a definitive diagnosis of any ureteral calculus is not IVP or renal colic CT scanning but 
retrograde pyelography. 

Nuclear Renal Scanning 

A nuclear renal scan can be used to objectively measure differential renal function, especially in a 
dilated system for which the degree of obstruction is in question. This is also a reasonable study in 
pregnant patients, in whom radiation exposure must be limited. 

Magnetic Resonance Imaging 

Magnetic resonance imaging (MRI) has virtually no role in the current evaluation of acute renal colic 
in the typical patient. Direct detection of most stones is not possible with MRI, and MRI should not be 
used for that purpose in most instances. MRIs are generally more expensive than other studies, such 
as CT scans, which reveal stones much better. 

Approach Considerations 

Treatment of nephrolithiasis involves emergency management of renal (ureteral) colic, 
including surgical interventions where indicated, and medical therapy for stone 
disease. 

In emergency settings where concern exists about possible renal failure, the focus of 
treatment should be on correcting dehydration, treating urinary infections. 
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preventing scarring, identifying patients with a solitary functional kidney, and 

reducing risks of acute renal failure from contrast nephrotoxicity , particularly in 
patients with preexisting azotemia (creatinine >2 mg/dL), diabetes, dehydration, or 
multiple myeloma. Adequate intravenous (IV) hydration is essential to minimize the 
nephrotoxic effects of IV contrast agents . Choosing imaging studies that do not require 
IV contrast (eg, ultrasonography, plain abdominal flat plate radiographs, noncontrast 
computed tomography [CT] scans) is wise, especially in patients at increased risk for 
developing renal failure. 

Most small stones with relatively mild hydronephrosis can be treated with observation 

and acetaminophen . More serious cases with intractable pain may require drainage 
with a stent or percutaneous nephrostomy. The internal ureteral stent is usually 
preferred in these situations because of decreased morbidity. 

Acetaminophen can be used in pregnancy for mild-to-moderate pain. 

A stone chemical composition analysis should be performed whenever possible, and 
information should be provided to motivated patients about possible 24-hour urine 
testing for long-term nephrolithiasis prophylaxis 

The size of the stone is an important predictor of spontaneous passage. A stone less 
than 4 mm in diameter has an 80% chance of spontaneous passage; this falls to 
20% for stones larger than 8 mm in diameter. However, stone passage also 
depends on the exact shape and location of the stone and the specific anatomy 
of the upper urinary tract in the particular individual. For example, the presence of 
a ureteropelvic junction (UPJ) obstruction or a ureteral stricture could make passing 
even very small stones difficult or impossible. Most experienced emergency 
department (ED) physicians and urologists have observed very large stones passing 
and some very small stones that do not move. 

Aggressive medical therapy has shown promise in increasing the spontaneous stone 
passage rate and relieving discomfort while minimizing narcotic usage. Aggressive 
treatment of any proximal urinary infection is important to avoid potentially 

dangerous pyonephrosis and urosepsis. In these cases, consider percutaneous 
nephrostomy drainage rather than retrograde endoscopy, especially in very ill patients. 

Medical therapy for stone disease takes both short- and long-term forms. The former 
includes measures to dissolve the stone (possible only with noncalcium stones) 

or to facilitate stone passage, and the latter includes treatment to prevent further stone 
formation. Stone prevention should be considered most strongly in patients who have 
risk factors for increased stone activity, including stone formation before age 30 years, 
family history of stones, multiple stones at presentation, and residual stones after 
surgical treatment. 

Indications for hospitalization 

The decision to hospitalize a patient with a stone is usually made based on clinical 
grounds rather than on any specific finding on a radiograph. Generally, hospitalization 
for an acute renal colic attack is now officially termed an observation because most 
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patients recover sufficiently to go home within 24 hours. Admission rate for patients 
with acute renal colic is approximately 20%. 


Hospital admission is clearly necessary when any of the following is present: 

Oral analgesics are insufficient to manage the pain. 

Ureteral obstruction from a stone occurs in a solitary or transplanted kidney. 

Ureteral obstruction from a stone occurs in the presence of a urinary tract infection 
(UTI), fever, sepsis, or pyonephrosis. 

Infected hydronephrosis, defined as UTI proximal to an obstructing stone, mandates 
hospital admission for antibiotics and prompt drainage. Midstream urine culture and 
sensitivity was a poor predictor of infected hydronephrosis in one series, being positive 
in only 30% of cases. ^ 

The clinical presentation of infected hydronephrosis is variable. Pyuria (>5 white 
blood cells [WBCs] per high-power field [hpf]) is almost always present but is 
not diagnostic of proximal infection 

Antibiotics should cover Escherichia coli and Staphylococcus, Enterobacter, 

Proteus, and Klebsiella species. In another small study of 38 patients with 
hydronephrosis, 16 had infected hydronephrosis and 22 had sterile hydronephrosis. 
Ultrasonography alone detected 6 of 16 cases of pyonephrosis, a sensitivity of 38%. 
Using a cutoff value of 3 mg/dl_ for C-reactive protein and 100 mm/h for erythrocyte 
sedimentation rate, the diagnostic accuracy of detecting infected hydronephrosis and 
pyonephrosis increased to 97%. 

Relative indications to consider for a possible admission include comorbid conditions 
(eg, diabetes), dehydration requiring prolonged intravenous (IV) fluid therapy, renal 
failure, or any immunocompromised state. Patients with complete obstruction, 
perinephric urine extravasation, a solitary kidney, or pregnancy, and those with a poor 
social support system, also should be considered for admission, especially if rapid 
urologic follow-up is not reliably available. 

Larger stones (ie, > 7 mm) that are unlikely to pass spontaneously require some type 
of surgical procedure. In some cases, hospitalizing a patient with a large stone to 
facilitate surgical stone intervention is reasonable. However, most patients with acute 
renal colic can be treated on an ambulatory basis. 

About 15-20% of patients require invasive intervention due to stone size, continued 
obstruction, infection, or intractable pain. Several techniques are available to the 
urologist when the stone fails to pass spontaneously, including extracorporeal shock 
wave lithotripsy (SWL), ureteroscopy, and percutaneous nephrolithotomy. 

Emergency Management of Renal Colic 

Initial treatment of a renal colic patient in the ED starts with obtaining IV access to 
allow fluid, analgesic, and antiemetic medications to be administered . Many of 
these patients are dehydrated from poor oral intake and vomiting. Although the role of 
supranormal hydration in the management of renal (ureteral) colic is controversial (see 
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below), patients who are dehydrated or ill need adequate restoration of circulating 
volume. 

After diagnosing renal (ureteral) colic, determine the presence or absence of 
obstruction or infection . Obstruction in the absence of infection can be initially 
managed with analgesics and with other medical measures to facilitate passage of the 
stone. Infection in the absence of obstruction can be initially managed with 
antimicrobial therapy. In either case, promptly refer the patient to a urologist. 

If neither obstruction nor infection is present, analgesics and other medical measures 
to facilitate passage of the stone (see below) can be initiated with the expectation that 
the stone will likely pass from the upper urinary tract if its diameter is smaller than 5-6 
mm (larger stones are more likely to require surgical measures). 

If both obstruction and infection are present, emergency decompression of the upper 
urinary collecting system is required (see Surgical Care). In addition, immediately 
consult with a urologist for patients whose pain fails to respond to ED management. 

Pain relief 

The cornerstone of ureteral colic management is analgesia, which can be achieved 
most expediently with parenteral narcotics or nonsteroidal anti-inflammatory drugs 
(NSAIDs). 

Parenteral narcotics are the mainstay of analgesia for patients with acute renal colic. 
They work primarily on the central nervous system (CNS) to reduce the perception of 
pain. They are inexpensive and quite effective. When considering a medication and 
dosage range, remember that acute renal colic is probably the most painful 
malady to affect humans. Adverse effects of narcotic analgesics include respiratory 
depression, sedation, constipation, a potential for addiction, nausea, and vomiting. 

Morphine is a potent narcotic analgesic that controls severe pain primarily through a 
CNS mechanism via specific receptor site interactions. 

Adverse effects of morphine include respiratory depression, drowsiness, mood 
changes, nausea, vomiting, increases in the cerebrospinal fluid pressure, and cough 
reflex depression. The most bothersome is respiratory depression caused by a direct 
effect on the brain stem respiratory center. This effect is most severe in patients who 
are elderly, debilitated, or both. 

Naloxone (0.4 mg or 1 ml.) is a specific narcotic antagonist for both meperidine and 
morphine sulfate that can be administered to counteract inadvertent narcotic 
overdosage or unusual opioid sensitivity. Naloxone has no analgesic properties. 

Of the NSAIDs, the only one approved by the US Food and Drug Administration 
(FDA) for parenteral use is ketorolac. Ketorolac works at the peripheral site of 
pain production rather than on the CNS. It has been proven in multiple studies to be 
as effective as opioid analgesics, with fewer adverse effects. The dosage is 30-60 mg 
IM or 30 mg IV initially followed by 30 mg IV or IM every 6-8 hours. A dose of 15 mg is 

recommended in patients older than 65 years. 
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Some practitioners use parenteral ketorolac in the hospital but recommend either 
ibuprofen or oral cyclooxygenase-2 inhibitors (eg, celecoxib or meloxicam) for pain 
management in outpatients. 

A maximum of 5 days of ketorolac therapy is recommended. 

Chemically, ketorolac is similar to aspirin and may increase the prothrombin time when 
administered with anticoagulants. Ketorolac can increase methotrexate toxicity and 
phenytoin levels. It is potentiated by probenecid and should be avoided in patients with 
peptic ulcer disease, renal failure, or recent gastrointestinal (Gl) bleeding. 

Antiemetic therapy 

Metoclopramide is the only antiemetic that has been specifically studied in the 
treatment of renal colic. In 2 double-blinded studies, it apparently provided pain relief 
equivalent to narcotic analgesics in addition to relieving nausea. Its antiemetic effect 
stems from its dopaminergic receptor blockage in the CNS. It has no anxiolytic activity 
and is less sedating than other centrally acting dopamine antagonists. The effect of 
metoclopramide begins within 3 minutes of an IV injection, but it may not take effect for 
as long as 15 minutes if administered IM. 

The usual dose in adults is 10 mg IV or IM every 4-6 hours as needed. 

Metoclopramide is not available as a suppository. 


Antidiuretic therapy 

Several studies have now demonstrated that desmopressin (DDAVP), a potent 
antidiuretic that is essentially an antidiuretic hormone, can dramatically reduce the pain 
of acute renal colic in many patients. It acts quickly, has no apparent adverse effects, 
reduces the need for supplemental analgesic medications, and may be the only 
immediate therapy necessary for some patients. It is available as a nasal spray (usual 
dose of 40 meg, with 10 meg per spray) and as an IV injection (4 mcg/mL, with 1 ml_ 
the usual dose). Generally, only 1 dose is administered. 

Although desmopressin is thought to work by reducing the intraureteral pressure, it 
may also have some direct relaxing effect on the renal pelvic and ureteral musculature. 

While some of the human studies lack adequate controls and further studies must be 
conducted, desmopressin therapy currently appears to be a promising alternative or 
adjunct to analgesic medications in patients with acute renal colic, especially in 
patients in whom narcotics cannot be used or in whom the pain is unusually resistant 
to standard medical treatment. 


Antibiotic therapy 

Use antibiotics if a kidney stone or ureteral obstruction has been diagnosed and the 
patient has clinical evidence of a UTI. Evidence of a possible UTI includes an 
abnormal finding upon microscopic urinalysis, showing pyuria of 10 WBCs/hpf (or more 
WBCs than RBCs), bacteriuria, fever, or unexplained leukocytosis. Perform a urine 
culture in these cases because a culture cannot be performed reliably later should the 
infection prove resistant to the prescribed antibiotic. 
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Active medical expulsive therapy 

The traditional outpatient treatment approach detailed above has recently been 
improved with the application of a more aggressive treatment approach known as 
active medical expulsive therapy (MET). Many randomized trials have confirmed the 
efficacy of MET in reducing the pain of stone passage, increasing the frequency of 
stone passage, and reducing the need for surgery. 

MET should be considered in any patient with a reasonable probability of stone 
passage. Given that stones smaller than 3 mm are already associated with an 85% 
chance of spontaneous passage, MET is probably most useful for stones 3-1 0 mm in 
size. Overall, MET is associated with a 65% greater likelihood of stone passage. 

The original rationale for MET was based on the possible causes of failure to 
spontaneously pass a stone, including ureteral stricture, muscle spasm, local 
edema, inflammation, and infection. Various common drugs were considered that 
would potentially benefit these problems, improve spontaneous stone passage, and 
alleviate renal colic discomfort. 

Although NSAIDs have ureteral-relaxing effects and, as such, can be considered a 
form of MET, patient outcomes have been significantly improved only with the use of 
more potent (off-label) medications. The initially popularized regimens for MET 
included corticosteroids such as prednisone, as in the following example: 

Ketorolac at 1 0 mg orally every 6 hours for 5 days 
Nifedipine XL at 30 mg/d PO for 7 days 
Prednisone 20 mg PO twice a day for 5 days 
Trimethoprim/sulfamethoxazole DS once a day for 7 days 
Acetaminophen 2 tablets 4 times a day for 7 days 

An oral opioid pain medication (oxycodone-acetaminophen) as needed for 
breakthrough pain 

Prochlorperazine suppository as needed for control of nausea 
Although corticosteroids are effective, concerns about their side effects (admittedly not 
supported by randomized data) limited the acceptance of MET. More recently, 
randomized studies have demonstrated great efficacy of the following individual 
agents, sparing the corticosteroid component. 

The calcium channel blocker nifedipine is indicated for angina, migraine headaches, 
Raynaud disease, and hypertension, but it can also reduce muscle spasms in the 
ureter, which helps reduce pain and facilitate stone passage. Ureteral smooth muscle 
uses an active calcium pump to produce contractions, so a calcium channel blocker 
such as nifedipine would be expected to relax ureteral muscle spasms. 

The alpha-blockers, such as terazosin, and the alpha-1 selective blockers, such as 
tamsulosin, also relax the musculature of the ureter and lower urinary tract, markedly 
facilitating passage of ureteral stones. Some literature suggests that the alpha- 
blockers are more effective in this setting than the calcium channel blockers, and most 
practitioners currently use alpha-blockers preferentially over calcium channel blockers. 
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Multiple prospective randomized controlled studies in the urology literature have 
demonstrated that patients treated with oral alpha-blockers have an increased rate of 
spontaneous stone passage and a decreased time to stone passage. The best 
studied of these is tamsulosin, 0.4 mg administered daily. 

A systematic review by Singh et al found that MET using either alpha antagonists or 
calcium channel blockers augmented the stone expulsion rate for moderately sized 
distal ureteral stones. Adverse effects were noted in 4% of those taking alpha 
antagonists and in 15.2% of those taking calcium channel blockers. 

MET with calcium channel blockers and alpha-blockers also appears to improve the 
results of ESWL (see Surgical Care) inasmuch as the stone fragments resulting from 
treatment appear to clear the system more effectively. 

• A typical regimen for this aggressive therapy is as follows: 

• 1-2 oral acetaminophen tablets every 4 hours as needed for pain 

• 600-800 mg ibuprofen every 8 hours 

MET with 30 mg nifedipine extended-release tablet once daily. 0.4 mg tamsulosin once 

daily, or 4 mg of terazosin once daily 

Limit MET to a 10- to 14-day course, as most stones that pass during this 
regimen do so in that time frame. If outpatient treatment fails, promptly consult a 
urologist. 


Intravenous hydration 

IV hydration in the setting of acute renal colic is controversial. Whereas some 
authorities believe that IV fluids hasten passage of the stone through the urogenital 
system, others express concern that additional hydrostatic pressure exacerbates the 
pain of renal colic. One small study of 43 ED patients found no difference in pain score 
or rate of stone passage in patients who received 2 L of saline over 2 hours versus 
those who received 20 mL of saline per hour. 

IV hydration should be given to patients with clinical signs of dehydration or to those 
with a borderline serum creatinine level who must undergo intravenous pyelography 
(IVP). 

Straining urine for stones 

Collecting any passed kidney stones is extremely important in the evaluation of a 
patient with nephrolithiasis for stone-preventive therapy. Yet, in a busy ED, the simple 
instruction to strain all the urine for stones can be easily overlooked. 

Surgical Care 

In general , stones that are 4 mm in diameter or smaller will probably pass 
spontaneously , and stones that are larger than 8 mm are unlikely to pass without 
surgical intervention . 

With MET, stones 5-8 mm in size often pass, especially if located in the distal ureter. 
The larger the stone, the lower the possibility of spontaneous passage (and thus the 
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greater the possibility that surgery will be required), although many other factors 
determine what happens with a particular stone. 


Indications and contraindications 

The primary indications for surgical treatment include pain, infection, and 
obstruction. Infection combined with urinary tract obstruction is an extremely 
dangerous situation, with significant risk of urosepsis and death, and must be treated 
emergency in virtually all cases. Additionally, certain occupational and health-related 
reasons exist. 

General contraindications to definitive stone manipulation include the following: 

. Active, untreated UTI 

• Uncorrected bleeding diathesis 

• Pregnancy (a relative, but not absolute, contraindication) 

Specific contraindications may apply to a given treatment modality. For example, do 
not perform SWL if a ureteral obstruction is distal to the calculus or in pregnancy. 

Surgical options 

For an obstructed and infected collecting system secondary to stone disease, virtually 
no contraindications exist for emergency surgical relief either by ureteral stent 
placement (a small tube placed endoscopically into the entire length of the ureter from 
the kidney to the bladder) or by percutaneous nephrostomy (a small tube placed 
through the skin of the flank directly into the kidney). 

Many urologists have a preference for one technique or the other, but, in general, 
patients who are acutely ill, who have significant medical comorbidities, or who harbor 
stones that probably cannot be bypassed with ureteral stents undergo percutaneous 
nephrostomy, while others receive ureteral stent placement. 

The vast majority of symptomatic urinary tract calculi are now treated with noninvasive 
or minimally invasive techniques, while open surgical excision of a stone from the 
urinary tract is now limited to isolated atypical cases. 

Guidelines are now available to assist the urologist in selecting surgical treatments. 

The 2005 American Urological Association (AUA) staghorn calculus guidelines 
recommend percutaneous nephrostolithotomv as the cornerstone of management .ln 
the ureteral stone guidelines produced by a joint effort of the AUA and the European 
Association of Urology, SWL and ureteroscopy are both recognized as first-line 
treatments for ureteral stones 


Stent placement 

Internal ureteral stents form a coil at either end when the stiffening insertion guide wire 
is removed. One coil forms in the renal pelvis and the other in the bladder. 

The major drawback of stents, however, is that they are often quite uncomfortable for 
patients due to direct bladder irritation, spasm, and reflux. This discomfort can be 
alleviated to some extent by pain medications, anticholinergics (eg, oxybutynin, 
tolterodine), alpha-blockers, and topical analgesics (eg, phenazopyridine). 
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Percutaneous nephrostomy 


In some cases, drainage of an obstructed kidney is necessary and stent placement is 
inadvisable or impossible. In particular, such cases include patients with pyonephrosis 
who have a UTI or urosepsis exacerbated by an obstructing calculus. In these patients, 
retrograde endourological procedures like retrograde pyelography and stent placement 
may exacerbate infection by pushing infected urinary material into the obstructed renal 
unit. Percutaneous nephrostomy is useful in such situations. 

Extracorporeal shockwave lithotripsy 

ESWL, the least invasive of the surgical methods of stone removal, utilizes an 
underwater energy wave focused on the stone to shatter it into passable fragments. 

It is especially suitable for stones that are smaller than 2 cm and lodged in the 

upper or middle calyx. 

It is contraindicated in pregnancy, untreatable bleeding disorders, tightly impacted 
stones, or in cases of ureteral obstruction distal to the stone. In addition, the 
effectiveness is limited for very hard stones (which tend to be dense on CT scan), 
cystine stones, and in very large patients. 

The patient, under varying degrees of anesthesia (depending on the type of lithotriptor 
used), is placed on a table or in a gantry that is then brought into contact with the 
shock head. The deeper the anesthesia (general endotracheal), the better the results. 

SWL is limited somewhat by the size and location of the calculus. A stone larger than 
1 .5 cm in diameter or one located in the lower section of the kidney is treated less 
successfully. Fragmentation still occurs, but the large volume of fragments or their 
location in a dependent section of the kidney precludes complete passage. 

Ureteroscopy 


Along with SWL, ureteroscopic manipulation of a stone (see the image below) is a 
commonly applied method of stone removal. A small endoscope, which may be rigid, 
semirigid, or flexible, is passed into the bladder and up the ureter to directly visualize 
the stone. 



Two calculi in a dependent calyx of the kidney (lower pole) visualized 
through a flexible fiberoptic ureteroscope. In another location, these 
calculi might have been treated with extracorporeal shockwave 
lithotripsy (ESWL), but, after being counseled regarding the lower 
success rate of ESWL for stones in a dependent location, the patient 
elected ureteroscopy. Note that the image provided by fiberoptics, 
although still acceptable, is inferior to that provided by the rod-lens 
optics of the rigid ureteroscope in the previous picture. 


Ureteroscopy is especially suitable for removal of stones that are 1-2 cm, lodged 

in the lower calyx or below, cystine stones, and high attenuation ("hard") stones. 

The typical patient has acute symptoms caused by a distal ureteral stone, usually 
measuring 5-8 mm. Stones smaller than 5 mm in diameter generally are retrieved 






131 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 

using a stone basket, whereas tightly impacted stones or those larger than 5 mm are 
manipulated proximally for SWL or are fragmented using an endoscopic direct-contact 
fragmentation device. 

Often, a ureteral stent must be placed after ureteroscopy in order to prevent 

obstruction from ureteral spasm and edema . Since a ureteral stent is often 
uncomfortable, many urologists eschew stent placement following ureteroscopy in 
selected patients. 


Percutaneous nephrostolithotomy 

Percutaneous nephrostolithotomy allows fragmentation and removal of large calculi 
from the kidney and ureter. Percutaneous nephrostolithotomy is especially useful for 
stones larger than 2 cm in diameter. 

In some cases, a combination of SWL and a percutaneous technique is necessary to 
completely remove all stone material from a kidney. This technique, called sandwich 
therapy, is reserved for staghorn or other complicated stone cases. In such cases, 
experience has shown that the final procedure should be percutaneous 
nephrostolithotomy. 

Open nephrostomy 

Medical Therapy for Stone Disease 

Dissolution of calculi 

Urinary calculi composed predominantly of calcium cannot be dissolved with current 
medical therapy; however, medical therapy is important in the long-term 
chemoprophylaxis of further calculus growth or formation. 

Uric acid and cystine calculi can be dissolved with medical therapy. Patients with uric 
acid stones who do not require urgent surgical intervention for reasons of pain, 
obstruction, or infection can often have their stones dissolved with alkalization of the 
urine. Sodium bicarbonate can be used as the alkalizing agent, but potassium citrate 
is usually preferred because of the availability of slow-release tablets and the 
avoidance of a high sodium load. 

The dosage of the alkalizing agent should be adjusted to maintain the urinary pH 
between 6.5 and 7.0. Urinary pH of more than 7.5 should be avoided because of the 
potential deposition of calcium phosphate around the uric acid calculus, which would 
make it undissolvable. Both uric acid and cystine calculi form in acidic environments. 

Even very large uric acid calculi can be dissolved in patients who comply with therapy. 
Roughly 1 cm per month dissolution can be achieved. Practical ability to alkalinize the 
urine significantly limits the ability to dissolve cystine calculi. 
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Chemoprophylaxis 

Prophylactic therapy might include limitation of dietary components, addition of stone- 
formation inhibitors or intestinal calcium binders, and, most importantly, augmentation 

of fluid intake . 

Besides advising patients to avoid excessive salt and protein intake and to increase 
fluid intake, base medical therapy for long-term chemoprophylaxis of urinary calculi on 
the results of a 24-hour urinalysis for chemical constituents. 

Chemoprophylaxis of uric acid and cystine calculi consists primarily of long-term 
alkalinization of urine. If hyperuricosuria or hyperuricemia is documented in patients 
with pure uric acid stones (present in only a relative minority), allopurinol (300 mg qd) 
is recommended because it reduces uric acid excretion. 

Pharmaceuticals that can bind free cystine in the urine (eg, D-penicillamine, 2-alpha- 
mercaptopropionyl-glycine) help reduce stone formation in cystinuria. Therapy should 
also include long-term urinary alkalinization and aggressive fluid intake. Captopril has 
been shown to be effective in some trials, although, again, strong data are lacking. 

Routine use should be avoided but can be added in patients who have difficulty in 
dissolving and preventing cystine stones. 

Dietary Measures 

In almost all patients in whom stones form, an increase in fluid intake and, therefore, 
an increase in urine output is recommended. This is likely the single most important 
aspect of stone prophylaxis. Patients with recurrent nephrolithiasis traditionally have 
been instructed to drink 8 glasses of fluid daily to maintain adequate hydration 
and decrease chance of urinary supersaturation with stone-forming salts. The 
goal is a total urine volume in 24 hours in excess of 2 liters. 

The only other general dietary guidelines are to avoid excessive salt and protein 
intake. Moderation of calcium and oxalate intake is also reasonable. 

Dietary calcium should not be restricted beyond normal unless specifically indicated 
based on 24-hour urinalysis findings. Urinary calcium levels are normal in many 
patients with calcium stones. Reducing dietary calcium in these patients may 
actually worsen their stone disease, because more oxalate is absorbed from the 
Gl tract in the absence of sufficient intestinal calcium to bind with it. This results 
in a net increase in oxalate absorption and hyperoxaluria, which tends to increase 
new kidney stone formation in patients with calcium oxalate calculi. 

As a rule, dietary calcium should be restricted to 600-800 mg/d in patients with diet- 
responsive hypercalciuria who form calcium stones. This is roughly equivalent to a 
single high-calcium or dairy meal per day. 

Prevention of Nephrolithiasis 

The most common causes of kidney stones are hypercalciuria, hyperuricosuria, 
hyperoxaluria, hypocitraturia, and low urinary volume. Each of these major factors can 
be measured easily with a 24-hour urine sample using one of several commercial 
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laboratory packages now available. Kidney stone preventive therapy consists of dietary 
adjustments, nutritional supplements, medications, or combinations of these. 

Strongly encourage patients who have a stone at a young age (ie, < 25 y), multiple 
recurrences, a solitary functioning kidney, or a history of prior kidney stone surgery to 
obtain a 24-hour urine collection for stone prevention analysis, especially if they are 
motivated to comply with a long-term stone prevention program. These 24-hour urine 
collection kits can be obtained from a number of commercial medical laboratories. 

Treatment of Primary Hyperoxaluria 

Patients with primary hyperoxaluria usually present with a urinary oxalate level in 
excess of 100 mg/d. Early medical treatment is required to decrease the oxalate level 
and to prevent deterioration of renal function. 

Dietary oxalate restrictions are of no substantial benefit in this type of hyperoxaluric 
disease. Several medications have been useful. 

New and future treatment modalities under investigation include probiotic 
supplementation, chaperones and hepatocyte cell transplantation, and recombinant 
gene therapy to replace the enzyme. 


High-dose pyridoxine (vitamin B-6) 

Pyridoxine deficiency is known to increase urinary oxalate excretion. High-dose 
pyridoxine may reduce the production of oxalate by enhancing the conversion of 
glyoxylate to glycine, thereby reducing the substrate available for metabolism to 
oxalate. A daily dose of 150-500 mg may be required to sufficiently reduce the oxalate 
level. A normal urinary oxalate level (< 40 mg/d) can be achieved in some patients. 

Magnesium 

Supplementation with magnesium in the form of magnesium hydroxide and 
magnesium oxide has been used. Magnesium can complex with oxalate in the 
intestinal tract, reducing the level of available free oxalate and urinary calcium oxalate 
supersaturation. It does not directly affect the increased endogenous production of 
oxalate 

When used in combination with pyridoxine, significant reductions in urinary oxalate 
levels have been noted. 


Increased urinary volume 

It is essential to increase urinary volume. Optimal 24-hour urinary volumes of 3-4 L/d 
may be needed to ameliorate the effects of severe hyperoxaluria. Increasing urine 
volume usually requires multiple nightly disruptions of sleep for extra water 
consumption. 

Thiazides have been shown to decrease urinary oxalate excretion somewhat, possibly 

by decreasing intestinal oxalate transport. 

Other factors that can contribute to stone formation, such as urinary citrate and uric 
acid, need to be optimized. 
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IntestinalObstruction 


Pathophysiology 

Small-bowel obstruction (SBO) leads to proximal dilatation of the intestine due to 
accumulation of Gl secretions and swallowed air. This bowel dilatation stimulates cell 
secretory activity, resulting in more fluid accumulation. This leads to increased 
peristalsis above and below the obstruction, with frequent loose stools and flatus early 
in its course. 

Vomiting occurs if the level of obstruction is proximal. Increasing small-bowel 
distention leads to increased intraluminal pressures. This can cause compression of 
mucosal lymphatics, leading to bowel wall lymphedema. 

With even higher intraluminal hydrostatic pressures, increased hydrostatic pressure in 
the capillary beds results in massive third spacing of fluid, electrolytes, and proteins 
into the intestinal lumen. The fluid loss and dehydration that ensue may be severe 
and contribute to increased morbidity and mortality. 

Bacteria in the gut proliferate proximal to the obstruction. Microvascular changes in the 
bowel wall allow translocation to the mesenteric lymph nodes. This is associated with 
an increase in the incidence of bacteremia due to Escherichia coli, but the clinical 
significance is unclear. 

Etiology 

The most common cause of small-bowel obstruction (SBO) is postsurqical adhesions 

Prevention of SBO may be essentially limited to decreasing the risk of adhesion 
formation by decreasing the number of intra-abdominal procedures (ie, laparotomies) 
and resultant scar formation. 

Another commonly identified cause of SBO is an incarcerated groin hernia. Other 
etiologies include malignant tumor (20%), hernia (10%), inflammatory bowel disease 
(5%), volvulus (3%), and miscellaneous causes (2%). The causes of SBO in pediatric 
patients include congenital atresia, pyloric stenosis, and intussusception. 

Prognosis 

Complications of SBO include the following: 

- Sepsis - Intra-abdominal abscess - Wound dehiscence - Aspiration 

- Short-bowel syndrome (as a result of multiple surgeries) 

- Death (secondary to delayed treatment) 

History 

Obstruction can be characterized as either partial or complete versus simple or 
strangulated. No accurate clinical picture exists to detect early strangulation of 
obstruction. 
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Abdominal pain, often described as crampy and intermittent, is more prevalent in 
simple obstruction. Often, the presentation may provide clues to the approximate 
location and nature of the obstruction. 

Usually, pain that occurs for a shorter duration of time and is colicky and accompanied 
by bilious vomiting may be more proximal. Pain that lasts as long as several days, is 
progressive in nature, and is accompanied by abdominal distention may be typical of a 
more distal obstruction. 

Changes in the character of the pain may indicate the development of a more serious 
complication (ie, constant pain of a strangulated or ischemic bowel). 

Patients also report the following: 

Nausea 

Vomiting - Associated more with proximal obstructions 
Diarrhea - An early finding 

Constipation - A late finding, as evidenced by the absence of flatus or bowel 
movements 

Fever and tachycardia - Occur late and may be associated with strangulation 
Previous abdominal or pelvic surgery, previous radiation therapy, or both - May be 
part of the patient's medical history 

History of malignancy - Particularly ovarian and colonic malignancy 

Physical Examination 

Abdominal distention is present. The duodenal or proximal small bowel has less 
distention when obstructed than the distal bowel has when obstructed . Hyperactive 
bowel sounds occur early as Gl contents attempt to overcome the obstruction: 

hypoactive bowel sounds occur late . 

Exclude incarcerated hernias of the groin, femoral triangle, and obturator 
foramina. Proper genitourinary and pelvic examinations are essential. 

Look for the following during rectal examination: 

Gross or occult blood, which suggests late strangulation or malignancy 
Masses, which suggest obturator hernia 

Check for symptoms commonly believed to be more diagnostic of intestinal 

ischemia, including the following: 

Fever (temperature >100°F) 

Tachycardia (>100 beats/min) 

Peritoneal signs 

No reliable way exists to differentiate simple from early strangulated obstruction on 
physical examination. Serial abdominal examinations are important and may detect 
changes early. 

Diagnostic Considerations 

The following conditions should be considered in the differential diagnosis 
- Esophageal rupture or tear - Gl foreign body - Gastroenteritis 
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Inflammatory bowel disease 
obstruction 
Ovarian torsion 
Diabetic ketoacidosis 
Pelvic inflammatory disease 

Differential Diagnoses 


- Mesenteric ischemia - Large-bowel 


- Pancreatitis - Acute appendicitis 

- Gastroenteritis - Intussusception 

- Urinary Tract Infection 


Abortion, Threatened - Cholecystitis and Biliary Colic in Emergency Medicine 

Cholelithiasis - Constipation - Diverticular Disease 

Dysmenorrhea - Endometriosis - Inflammatory Bowel Disease 

Mesenteric Ischemia 

Approach Considerations 

If the diagnosis is unclear, admission and observation are warranted to detect early 
obstructions. Essential laboratory tests are needed; these include the following: 


Blood urea nitrogen (BUN) level - If the BUN level is increased, this may indicate 
decreased volume state (eg, dehydration) 

Creatinine level - Creatinine level elevations may indicate dehydration 
Complete blood count (CBC) - The white blood cell (WBC) count may be elevated 
with a left shift in simple or strangulated obstructions; increased hematocrit is an 
indicator of volume state (ie, dehydration) 

Lactate dehydrogenase tests - Urinalysis 

Type and crossmatch - The patient may require surgical intervention 

Laboratory tests to exclude biliary or hepatic disease are also needed; they include 

the following: 

Phosphate level - Creatine kinase level - Liver panels 

Plain Radiography 

Plain radiographs are diagnostically more accurate in cases of simple obstruction. 
However, diagnostic failure rates of as much as 30% have been reported. 

In one small study, the sensitivity of plain radiography was reported to be 75%, and 
specificity was reported to be 53%; similar findings were reported in a second study. In 
another study, plain films were more accurate in the detection of acute SBO and the 
accuracy was higher if interpreted by more-experienced radiologists. 

Dilated small-bowel loops with air-fluid levels indicate SBO, as does absent or minimal 
colonic gas. SBO is demonstrated in the radiographs below. 

' ' 

Small bowel obstruction.. 



CT Scanning and MRI 





137 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


CT scanning 

Computed tomography (CT) scanning is the study of choice if the patient has fever, 
tachycardia, localized abdominal pain, and/or leukocytosis. 

CT scanning is useful in making an early diagnosis of strangulated obstruction and in 
delineating the myriad other causes of acute abdominal pain, particularly when clinical 
and radiographic findings are inconclusive. It also has proved useful in distinguishing 
the etiologies of small-bowel obstruction (SBO), that is, in distinguishing extrinsic 
causes (such as adhesions and hernia) from intrinsic causes (such as neoplasms and 
Crohn disease). In addition, CT scanning differentiates the above from intraluminal 
causes, such as bezoars. The modality may be less useful in the evaluation of small 
bowel ischemia associated with obstruction. 

CT scanning is capable of revealing abscess, inflammatory process, extraluminal 
pathology resulting in obstruction, and mesenteric ischemia and enables the clinician 
to distinguish between ileus and mechanical small bowel obstruction in postoperative 
patients. 

The modality does not require oral contrast for the diagnosis of SBO. because the 

retained intraluminal fluid serves as a natural contrast agent. 

MRI 


The accuracy of magnetic resonance imaging (MRI) almost approaches that of CT 
scanning for the detection of obstructions. MRI is also effective in defining the location 
and etiology of obstruction. 

Ultrasonography 

Ultrasonography is less costly and invasive than CT scanning and may reliably exclude 
SBO in as many as 89% of patients; specificity is reportedly 1 00%. 

Approach Considerations 

Emergency Department Care 

Initial emergency department (ED) treatment consists of aggressive fluid 
resuscitation . 

bowel decompression, administration of analgesia and antiemetic as indicated 

clinically, early surgical consultation, and administration of antibiotics. 
(Antibiotics are used to cover against gram-negative and anaerobic organisms.) 

Initial decompression can be performed by placement of a nasogastric (NG) tube for 
suctioning Gl contents and preventing aspiration . Monitor airway, breathing, and 
circulation (ABCs). 

Blood pressure monitoring, as well as cardiac monitoring in selected patients 
(especially elderly patients or those with comorbid conditions), is important. 
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Nonoperative inpatient care 

Continued NG suction provides symptomatic relief, decreases the need for 
intraoperative decompression, and benefits all patients. No clinical advantage to using 
a long tube (nasointestinal) instead of a short tube (NG) has been observed. 

A nonoperative trial of as many as 3 days is warranted for partial or simple obstruction. 
Provide adequate fluid resuscitation and NG suctioning. Resolution of obstruction 
occurs in virtually all patients with these lesions within 72 hours. 

Nonoperative treatment for several types of SBO are as follows: 

Malignant tumor - Obstruction by tumor is usually caused by metastasis; initial 
treatment should be nonoperative (surgical resection is recommended when feasible) 
Inflammatory bowel disease - To reduce the inflammatory process, treatment 
generally is nonoperative in combination with high-dose steroids; consider parenteral 
treatment for prolonged periods of bowel rest, and undertake surgical treatment, 
bowel resection, and/or stricturoplasty if nonoperative treatment fails. 

Intra-abdominal abscess - CT scan-guided drainage is usually sufficient to relieve 
obstruction 

Radiation enteritis - If obstruction follows radiation therapy acutely, nonoperative 
treatment accompanied by steroids is usually sufficient; if the obstruction is a chronic 
sequela of radiation therapy, surgical treatment is indicated 
Incarcerated hernia - Initially use manual reduction and observation; advise elective 
hernia repair as soon as possible after reduction 

Acute postoperative obstruction - This is difficult to diagnose, because symptoms 
often are attributed to incisional pain and postoperative ileus; treatment should be 
nonoperative 

Adhesions - Decreasing intraoperative trauma to the peritoneal surfaces can prevent 
adhesion formation 

Surgical Care 

A strangulated obstruction is a surgical emergency. In patients with a complete small- 
bowel obstruction (SBO), the risk of strangulation is high and early surgical intervention 
is warranted. Patients with simple complete obstructions in whom nonoperative trials 
fail also need surgical treatment but experience no apparent disadvantage to delayed 
surgery. 

Laparoscopy has been shown to be safe and effective in selected cases of SBO. A 
review of retrospective clinical trials showed that laparoscopy showed better results in 
terms of hospital stay and mortality reduction versus open surgery, but prospective, 
randomized, controlled trials to assess all outcomes are still needed. 

Medication Summary 

Fluid replacement with aggressive intravenous (IV) resuscitation using isotonic 

saline or lactated Ringer solution is indicated. 

Oxygen and appropriate monitoring are also required. Antibiotics are used to cover 
gram-negative and anaerobic organisms. In addition, analgesia and antiemetic are 
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administered as indicated clinically. As previously mentioned, a nonoperative trial of as 
many as 3 days is warranted for partial or simple obstruction. Resolution of obstruction 
occurs in virtually all patients with these lesions within 72 hours. 


Appendicitis 


Background 

Appendicitis is defined as an inflammation of the inner lining of the vermiform appendix 
that spreads to its other parts 

In fact, despite diagnostic and therapeutic advancement in medicine, appendicitis 
remains a clinical emergency and is one of the more common causes of acute 
abdominal pain. 

No single sign, symptom, or diagnostic test accurately confirms the diagnosis of 

appendiceal inflammation in all cases, and the classic history of anorexia and 

periumbilical pain followed by nausea, right lower quadrant (RLQ) pain, and vomiting 

occurs in only 50% of cases (see Clinical Presentation). 

Appendicitis may occur for several reasons, such as an infection of the appendix, but 
the most important factor is the obstruction of the appendiceal lumen . Left untreated, 
appendicitis has the potential for severe complications, including perforation or sepsis, 
and may even cause death (see Prognosis and Complications). However, the 
differential diagnosis of appendicitis is often a clinical challenge because appendicitis 
can mimic several abdominal conditions 

Appendectomy remains the only curative treatment of appendicitis . 

Anatomy 

The appendix is a wormlike extension of the cecum and, for this reason, has been 
called the vermiform appendix. The average length of the appendix is 8-10 cm (ranging 
from 2-20 cm). The appendix appears during the fifth month of gestation, and several 
lymphoid follicles are scattered in its mucosa. Such follicles increase in number when 
individuals are aged 8-20 years. A normal appendix is seen below. 

/ ; ' \ 

^ ft Normal appendix; barium enema radiographic examination. A complete 

f" A contrast-filled appendix is observed (arrows), which effectively excludes 

k aHH the diagnosis of appendicitis. 

) 


The appendix is contained within the visceral peritoneum that forms the serosa, and its 
exterior layer is longitudinal and derived from the taenia coli; the deeper, interior 
muscle layer is circular. Beneath these layers lies the submucosal layer, which 
contains lymphoepithelial tissue. 
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Taenia coli converge on the posteromedial area of the cecum, which is the site 
of the appendiceal base. The appendix runs into a serosal sheet of the peritoneum 
called the mesoappendix, within which courses the appendicular artery , which is 
derived from the ileocolic artery. Sometimes, an accessory appendicular artery 
(deriving from the posterior cecal artery) may be found. 

Appendiceal vasculature 

The vasculature of the appendix must be addressed to avoid intraoperative 
hemorrhages. The appendicular artery is contained within the mesenteric fold that 
arises from a peritoneal extension from the terminal ileum to the medial aspect of the 
cecum and appendix; it is a terminal branch of the ileocolic artery and runs adjacent to 
the appendicular wall. Venous drainage is via the ileocolic veins and the right colic vein 
into the portal vein; lymphatic drainage occurs via the ileocolic nodes along the course 
of the superior mesenteric artery to the celiac nodes and cisterna chyli. 

Appendiceal location 

The appendix has no fixed position. It originates 1 .7-2.5 cm below the terminal ileum, 
either in a dorsomedial location (most common) from the cecal fundus, directly beside 
the ileal orifice, or as a funnel-shaped opening (2-3% of patients). The appendix has a 
retroperitoneal location in 65% of patients and may descend into the iliac fossa in 31%. 

In fact, many individuals may have an appendix located in the retroperitoneal space; 
in the pelvis; or behind the terminal ileum, cecum, ascending colon, or liver. Thus, the 
course of the appendix, the position of its tip, and the difference in appendiceal 
position considerably changes clinical findings, accounting for the nonspecific signs 
and symptoms of appendicitis. 

Pathophysiology 

Reportedly, appendicitis is caused by obstruction of the appendiceal lumen from a 
variety of causes (see Etiology). Independent of the etiology, obstruction is believed to 
cause an increase in pressure within the lumen. Such an increase is related to 
continuous secretion of fluids and mucus from the mucosa and the stagnation of this 
material. At the same time, intestinal bacteria within the appendix multiply, leading to 
the recruitment of white blood cells (see the image below) and the formation of pus 
and subsequent higher intraluminal pressure. 


f \ 

Technetium-99m radionuclide scan of the abdomen shows focal uptake of 
labeled WBCs in the right lower quadrant consistent with acute appendicitis, 
v y 



If appendiceal obstruction persists, intraluminal pressure rises ultimately above that of 
the appendiceal veins, leading to venous outflow obstruction. As a consequence, 
appendiceal wall ischemia begins, resulting in a loss of epithelial integrity and allowing 
bacterial invasion of the appendiceal wall. 
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Within a few hours, this localized condition may worsen because of thrombosis of the 
appendicular artery and veins, leading to perforation and gangrene of the appendix. As 
this process continues, a periappendicular abscess or peritonitis may occur. 

Etiology 

Appendicitis is caused by obstruction of the appendiceal lumen. The most common 
causes of luminal obstruction include lymphoid hyperplasia secondary to inflammatory 
bowel disease (IBP) or infections (more common during childhood and in young 
adults), fecal stasis and fecaliths (more common in elderly patients), parasites 
(especially in Eastern countries), or, more rarely, foreign bodies and neoplasms. 

History 

Variations in the position of the appendix, age of the patient, and degree of inflammation make 
the clinical presentation of appendicitis notoriously inconsistent. Statistics report that 1 of 5 
cases of appendicitis is misdiagnosed; however, a normal appendix is found in 15-40% of 
patients who have an emergency appendectomy. 


Niwa et al reported an interesting case of a young woman with recurrent pain in who was 
referred for appendicitis, treated with antibiotics, and was found to have an appendiceal 
diverticulitis associated with a rare pelvic pseudocyst at laparotomy after 12 months. Her 
condition was probably due to diverticular perforation of the pseudocyst. 

Symptoms 

The classic history of anorexia and periumbilical pain followed by nausea, right lower quadrant 

(RLQ) pain, and vomiting occurs in only 50% of cases. 

Nausea is present in 61-92% of patients; anorexia is present in 74-78% of patients. 

In addition, when vomiting occurs, it nearly always follows the onset of pain . 

Vomiting that precedes pain is suggestive of intestinal obstruction , and the diagnosis of 
appendicitis should be reconsidered. Diarrhea or constipation is noted in as many as 18% of 
patients and should not be used to discard the possibility of appendicitis. 

The most common symptom of appendicitis is abdominal pain . 

Typically, symptoms begin as periumbilical or epigastric pain migrating to the right lower 
quadrant (RLQ) of the abdomen. This pain migration is the most discriminating feature of 
the patient's history, . 

Patients usually lie down, flex their hips, and draw their knees up to reduce movements and to 
avoid worsening their pain. Later, a worsening progressive pain along with vomiting, nausea, 
and anorexia are described by the patient. Usually, a fever is not present at this stage. 

In addition to recording the history of the abdominal pain, obtain a complete summary of the 
recent personal history surrounding gastroenterologic, genitourinary, and pneumologic 
conditions, as well as consider gynecologic history in female patients. 
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An inflamed appendix near the urinary bladder or ureter can cause irritative voiding 

symptoms and hematuria or pyuria . 

Consider the possibility of an inflamed pelvic appendix in male patients with apparent cystitis. 

Also consider the possibility of appendicitis in pediatric or adult patients who present 

with acute urinary retention 

Physical Examination 

It is important to remember that the position of the appendix is variable, the base of the 
appendix was located at the McBurney point in only 4% of patients; in 36%, the base was 
within 3 cm of the point; in 28%, it was 3-5 cm from that point; and, in 36% of patients, the 
base of the appendix was more than 5 cm from the McBurney point. 

The most specific physical findings in appendicitis are rebound tenderness , pain on 
percussion, rigidity, and guarding . Although RLQ tenderness is present in 96% of patients, 
this is a nonspecific finding. Rarely, left lower quadrant (LLQ) tenderness has been the major 
manifestation in patients with situs inversus or in patients with a lengthy appendix that extends 
into the LLQ. Tenderness on palpation in the RLQ over the McBurney point is the most 
important sign in these patients. 

A careful physical examination, not limited to the abdomen, must be performed in any patient 
with suspected appendicitis. Gastrointestinal (GI), genitourinary, and pulmonary systems must 
be studied. Male infants and children occasionally present with an inflamed hemiscrotum due to 
migration of an inflamed appendix or pus through a patent processus vaginalis. This is often 
initially misdiagnosed as acute testicular torsion. 

In addition, perform a rectal examination in any patient with an unclear clinical picture, and 
perform a pelvic examination in all women with abdominal pain. 

According to the American College of Emergency Physicians (ACEP) 2010 clinical policy 
update, clinical signs and symptoms should be used to stratify patient risk and to choose next 
steps for testing and management. 

Accessory signs 

In a minority of patients with acute appendicitis, some other signs may be noted. However, 
their absence never should be used to rule out appendiceal inflammation. 

The Rovsing sign (RLQ pain with palpation of the LLQ) suggests peritoneal irritation in the 

RLQ precipitated by palpation at a remote location . 

The obturator sign (RLQ pain with internal and external rotation of the flexed right hip) 

suggests that the inflamed appendix is located deep in the right hemipelvis. 

The psoas sign (RLQ pain with extension of the right hip or with flexion of the right hip 

against resistance) suggests that an inflamed appendix is located along the course of the right 

psoas muscle . 

The Dunphy sign (sharp pain in the RLQ elicited by a voluntary cough) may be helpful in 

making the clinical diagnosis of localized peritonitis . 
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Similarly, RLQ pain in response to percussion of a remote quadrant of the abdomen, or to firm 
percussion of the patient's heel, suggests peritoneal inflammation. 

The Markle sign, pain elicited in a certain area of the abdomen when the standing patient drops 

from standing on toes to the heels with a jarring landing. 

Rectal examination 

There is no evidence in the medical literature that the digital rectal examination (DRE) provides 
useful information in the evaluation of patients with suspected appendicitis; however, failure to 
perform a rectal examination is frequently cited in successful malpractice claims. In 2008, 
Sedlak et al studied 577 patients who underwent DRE as part of an evaluation for suspected 
appendicitis and found no value as a means of distinguishing patients with and without 
appendicitis. 

Appendicitis and Pregnancy 

The incidence of appendicitis is unchanged in pregnancy relative to the general population, but 
the clinical presentation is more variable than at other times. 

During pregnancy, the appendix migrates in a counterclockwise direction toward the right 
kidney, rising above the iliac crest at about 4.5 months' gestation. RLQ pain and tenderness 
dominate in the first trimester, but in the latter half of pregnancy, right upper quadrant 
(RUQ) or right flank pain must be considered a possible sign of appendiceal 
inflammation. 

Nausea, vomiting, and anorexia are common in uncomplicated first trimester pregnancies, but 
their reappearance later in gestation should be viewed with suspicion. 

Diagnostic Scoring 

Several investigators have created diagnostic scoring systems to predict the likelihood of acute 
appendicitis. In these systems, a finite number of clinical variables is elicited from the patient 
and each is given a numeric value; then, the sum of these values is used. 

The best known of these scoring systems is the MANTRELS score, which tabulates migration 
of pain, anorexia, nausea and/or vomiting, tenderness in the RLQ, rebound tenderness, elevated 
temperature, leukocytosis, and shift to the left (see Table 1). Table 1. MANTRELS Score 


Characteristic 

Score 

M = Migration of pain to the RLQ 

1 

A = Anorexia 

1 

N = Nausea and vomiting 

1 

T = Tenderness in RLQ 

2 

R = Rebound pain 

1 

E = Elevated temperature 

1 
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L = Leukocytosis 

2 

S = Shift of WBCs to the left 

1 

Total 

10 

Source: Alvarado. 

RLQ= right lower quadrant; WBCs = white blood cells 


Clinical scoring systems are attractive because of their simplicity; however, none has been 
shown prospectively to improve on the clinician's judgment in the subset of patients evaluated 
in the emergency department (ED) for abdominal pain suggestive of appendicitis. The 
MANTRELS score, in fact, was based on a population of patients hospitalized for suspected 
appendicitis, which differs markedly from the population seen in the ED. 

Scoring systems and computer-aided diagnosis 

Computer-aided diagnosis consists of using retrospective data of clinical features of patients 
with appendicitis and other causes of abdominal pain and then prospectively assessing the risk 
of appendicitis. Computer-aided diagnosis can achieve a sensitivity greater than 90% while 
reducing rates of perforation and negative laparotomy by as much as 50%. 


However, the principle disadvantages to this method are that each institution must generate its 
own database to reflect characteristics of its local population, and specialized equipment and 
significant initiation time are required. In addition, computer-aided diagnosis is not widely 
available in US EDs. 

Stages of Appendicitis 

The stages of appendicitis can be divided into early, suppurative, gangrenous, perforated, 
phlegmonous, spontaneous resolving, recurrent, and chronic. 

Early stage appendicitis 

In the early stage of appendicitis, obstruction of the appendiceal lumen leads to 
mucosal edema, mucosal ulceration, bacterial diapedesis, appendiceal distention due 
to accumulated fluid, and increasing intraluminal pressure. The visceral afferent nerve 
fibers are stimulated, and the patient perceives mild visceral periumbilical or epigastric 
pain, which usually lasts 4-6 hours. 

Suppurative appendicitis 

Increasing intraluminal pressures eventually exceed capillary perfusion pressure, 
which is associated with obstructed lymphatic and venous drainage and allows 
bacterial and inflammatory fluid invasion of the tense appendiceal wall. Transmural 
spread of bacteria causes acute suppurative appendicitis. When the inflamed serosa of 
the appendix comes in contact with the parietal peritoneum, patients typically 
experience the classic shift of pain from the periumbilicus to the right lower abdominal 
quadrant (RLQ), which is continuous and more severe than the early visceral pain. 
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Gangrenous appendicitis 

Intramural venous and arterial thromboses ensue, resulting in gangrenous 
appendicitis. 

Perforated appendicitis 

Persisting tissue ischemia results in appendiceal infarction and perforation. Perforation 
can cause localized or generalized peritonitis. 

Phlegmonous appendicitis or abscess 

An inflamed or perforated appendix can be walled off by the adjacent greater omentum 
or small-bowel loops, resulting in phlegmonous appendicitis or focal abscess. 

Spontaneously resolving appendicitis 

If the obstruction of the appendiceal lumen is relieved, acute appendicitis may resolve 
spontaneously. This occurs if the cause of the symptoms is lymphoid hyperplasia or 
when a fecalith is expelled from the lumen. 

Recurrent appendicitis 


The incidence of recurrent appendicitis is 10%. The diagnosis is accepted as such if 
the patient underwent similar occurrences of RLQ pain at different times that, after 
appendectomy, were histopathologically proven to be the result of an inflamed 
appendix. 

Chronic appendicitis 


Chronic appendicitis occurs with an incidence of 1% and is defined by the following: (1) 
the patient has a history of RLQ pain of at least 3 weeks’ duration without an 
alternative diagnosis; (2) after appendectomy, the patient experiences complete relief 
of symptoms; (3) histopathologically, the symptoms were proven to be the result of 
chronic active inflammation of the appendiceal wall or fibrosis of the appendix. 

The classic history of anorexia and periumbilical pain followed by nausea, right lower 
quadrant (RLQ) pain, and vomiting occurs in only 50% of cases. Vomiting that 
precedes pain is suggestive of intestinal obstruction, and the diagnosis of appendicitis 
should be reconsidered. 


The differential diagnosis of appendicitis is often a clinical challenge because 
appendicitis can mimic several abdominal conditions (see Differentials). Patients with 
many other disorders present with symptoms similar to those of appendicitis, such as 
the following: 


- Pelvic inflammatory disease (PID) or tubo-ovarian abscess 

- Endometriosis - Ovarian cyst or torsion 

renal colic 

- Degenerating uterine leiomyomata 

- Crohn disease - Colonic carcinoma 

hematoma 

- Cholecystitis - Bacterial enteritis 

and ischemia 


- Ureterolithiasis and 

- Diverticulitis 

- Rectus sheath 

- Mesenteric adenitis 
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Omental torsion - Biliary colic - Renal colic 

Urinary tract infection (UTI) - Gastroenteritis -Enterocolitis 

Pancreatitis - Perforated duodenal ulcer 

Other problems that should be considered in a patient with suspected appendicitis 
include appendiceal stump appendicitis, typhlitis, epiploic appendagitis, psoas 
abscess, and yersiniosis. 

Misdiagnosis in women of childbearing age 

Appendicitis is misdiagnosed in 33% of nonpregnant women of childbearing age. The 
most frequent misdiagnoses are PIP, followed by gastroenteritis and urinary tract 
infection . 

In distinguishing appendiceal pain from that of PID, anorexia and onset of pain more 
than 14 days after menses suggests appendicitis. 

Previous PID, vaginal discharge, or urinary symptoms indicates PIP . On physical 
examination, tenderness outside the RLQ, cervical motion tenderness, vaginal 
discharge, and positive urinalysis support the diagnosis of PID. 

Although negative appendectomy does not appear to adversely affect maternal or fetal 
health, diagnostic delay with perforation does increase fetal and maternal morbidity. 
Therefore, aggressive evaluation of the appendix is warranted in pregnant women. 

The level of urinary beta-human chorionic gonadotropin (beta-hCG) is useful in 
differentiating appendicitis from early ectopic pregnancy. However, with regard to the 
WBC count, physiologic leukocytosis during pregnancy makes this study less useful in 
the diagnosis than at other times, and no reliable distinguishing WBC parameters are 
cited in the literature. 

Misdiagnosis in children 

Appendicitis is misdiagnosed in 25-30% of children, and the rate of initial misdiagnosis 
is inversely related to the age of the patient. The most common misdiagnosis is 
gastroenteritis, followed by upper respiratory infection and lower respiratory infection. 

Children with misdiagnosed appendicitis are more likely than their counterparts to have 
vomiting before pain onset, diarrhea, constipation, dvsuria. signs and symptoms of 

upper respiratory infection, and lethargy or irritability . Physical findings less likely to be 
documented in children with a misdiagnosis than in others include bowel sounds; 
peritoneal signs; rectal findings; and ear, nose, and throat findings. 

Differential Diagnoses 

Abdominal Abscess 
Cholecystitis and Biliary Colic 
Constipation 
Crohn Disease 
Diverticular Disease 

Ectopic Pregnancy 
Endometriosis 
Gastroenteritis. Bacterial 




j 


- Gastroenteritis 
- Inflammatory Bowel Disease 
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Meckel Diverticulum 
Mesenteric Lymphadenitis 

Ovarian Cysts 
Pediatrics, Intussusception 

Renal Calculi 


- Pelvic Inflammatory Disease 
- Spider Envenomations, Widow 


- Mesenteric Ischemia 
- Omental Torsion 

- Ovarian Torsion 


Urinary Tract Infection 

Approach Considerations 

Patients with appendicitis may not have the reported classic clinical picture 37-45% of 
the time, especially when the appendix is located in an unusual place . 

In such cases, imaging studies may be important but not always available. However, 
patients with appendicitis usually have accessory signs that may be helpful for .For 
example, the obturator sign is present when the internal rotation of the thigh elicits pain 
(ie, pelvic appendicitis), and the psoas sign is present when the extension of the right 
thigh elicits pain (ie, retroperitoneal or retrocecal appendicitis). 

Laboratory tests are not specific for appendicitis, but they may be helpful to confirm 
diagnosis in patients with an atypical presentation. 


CBC Count 

Studies consistently show that 80-85% of adults with appendicitis have a white blood 
cell (WBC) count greater than 1 0,500 cells/pL. Neutrophilia greater than 75% occurs in 
78% of patients. Less than 4% of patients with appendicitis have a WBC count less 
than 10,500 cells/pL and neutrophilia less than 75%. 

CBC tests are inexpensive, rapid, and widely available; however, the findings are 
nonspecific. In infants and elderly patients, a WBC count is especially unreliable 
because these patients may not mount a normal response to infection. In pregnant 
women, the physiologic leukocytosis renders the CBC count useless for the diagnosis 

of appendicitis . 

C-Reactive Protein 

C-reactive protein (CRP) is an acute-phase reactant synthesized by the liver in 
response to infection or inflammation and rapidly increases within the first 12 hours. 
CRP has been reported to be useful in the diagnosis of appendicitis; however, it lacks 
specificity and cannot be used to distinguish between sites of infection. 

CRP levels of greater than 1 mg/dL are commonly reported in patients with 
appendicitis, but very high levels of CRP in patients with appendicitis indicate 
gangrenous evolution of the disease, especially if it is associated with leukocytosis and 
neutrophilia. However, CRP normalization occurs 12 hours after onset of symptoms. 
Several prospective studies have shown that, in adults who have had symptoms for 
longer than 24 hours, a normal CRP level has a negative predictive value of 97-100% 
for appendicitis. Thimsen et al noted that a normal CRP level after 12 hours of 
symptoms was 100% predictive of benign, self-limited illness. 
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CRP sensitivity 

Multiple studies have examined the sensitivity of CRP level alone for the diagnosis of 
appendicitis in patients selected to undergo appendectomy 

Sensitivity of WBC count and CRP level in combination 

Investigators have also studied the ability of combinations of WBC count and CRP to reliably rule out 
the diagnosis of appendicitis. 

Triple screen of WBC count, CRP level, and neutrophilia 

Mohammed et al prospectively studied 216 children admitted for suspected 
appendicitis and found a triple screen sensitivity of 86% and a negative predictive 
value of 81 . However, Yang et al found that only 6 of 740 patients with appendicitis had 
a WBC count less than 10,500 cells/p L AND neutrophilia that was less than 75%, 

AND a normal CRP level, yielding a sensitivity of 99.2% for the "triple screen." 

Liver and Pancreatic Function Tests 

Liver and pancreatic function tests (eg, transaminases, bilirubin, alkaline phosphatase, 
serum lipase, amylase) may be helpful to determine the diagnosis in patients with an 
unclear presentation. 


Urinalysis Aj^*j to ijijSl 

Urinalysis may be useful in differentiating appendicitis from urinary tract conditions . 

Mild pyuria may occur in patients with appendicitis because of the relationship of the 

appendix with the right ureter . Severe pyuria is a more common finding in urinary tract 
infections (UTIs). Proteinuria and hematuria suggest genitourinary diseases or 
hemocoagulative disorders. 

One study of 500 patients with acute appendicitis revealed that approximately one third 
reported urinary symptoms, most commonly dysuria or right flank pain. One in 7 
patients had pyuria greater than 1 0 WBCs per high power field (hpf), and 1 in 6 
patients had greater than 3 red blood cells (RBCs) per hpf. Thus, the diagnosis of 
appendicitis should not be dismissed due to the presence of urologic symptoms or 
abnormal urinalysis. 

Urinary Beta-HCG jsi Ajj*j uaj 

Aj£ jA jj*J| LjliM luuij ul AJj jau AjjjaJt Jj.il I ^ j 

For women of childbearing age, the level of urinary beta-human chorionic gonadotropin 
(beta-hCG) is useful in differentiating appendicitis from early ectopic pregnancy. 

Urinary 5-HIAA 

According to a report by Bolandparvaz et al, measurement of the urinary 5- 
hydroxyindoleacetic acid (U-5-HIAA) levels could be an early marker of 
appendicitis. The rationale of such measurement is related to the large amount of 
serotonin-secreting cells in the appendix . The investigators noted that U-5-HIAA levels 
increased significantly in acute appendicitis, decreasing when the inflammation shifted 
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to necrosis of the appendix. Therefore, such decrease could be an early warning sign 
of perforation of the appendix. 


CT Scanning 

Computed tomography (CT) scanning with oral contrast medium or rectal Gastrografin 
enema has become the most important imaging study in the evaluation of patients with 
atypical presentations of appendicitis. Intravenous contrast is usually not necessary. 


Studies have found a decrease in negative laparotomy rate and appendiceal 
perforation rate when pelvic CT imaging was used in selected patients with suspected 
appendicitis. An enlarged appendix is shown in the CT below. 



C ; \ 

CT scan reveals an enlarged appendix with thickened walls, which do 

not fill with colonic contrast agent, lying adjacent to the right psoas 

muscle. 

V ) 


The use of CT has dramatically increased since the introduction of multidetector CT 
(MDCT) scanners. A large, single center study found that MDCT has a high rate of 
sensitivity and specificity (98.5% and 98%, respectively) for diagnosing acute 
appendicitis. 

In adults with appendicitis, the diagnostic performance of CT scans with intravenous 
contrast alone is comparable to that of scans with both intravenous and oral contrast, 
and patients who receive CT scans with intravenous contrast alone are discharged 
more quickly from the emergency department. 

. Ultrasonography may offer a safer alternative as a primary diagnostic tool for 

appendicitis, with CT scanning used in those cases in which ultrasonograms are 

negative or inconclusive. 

Ultrasonography 

Because of concerns about patient exposure to radiation during CT scans, 
ultrasonography has been suggested as a safer primary diagnostic modality for 
appendicitis, with CT scanning used secondarily when ultrasonograms are negative or 
inconclusive. 

In pediatric patients, the ACEP 2010 clinical policy update recommends using 
ultrasonography for confirmation, but not exclusion, of acute appendicitis. To 
definitively exclude acute appendicitis, CT is recommended. 

A healthy appendix usually cannot be viewed with ultrasonography. When appendicitis 
occurs, the ultrasonogram typically demonstrates a noncompressible tubular structure 
of 7-9 mm in diameter (see the images below). 
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Sagittal graded compression transabdominal sonogram shows an 
acutely inflamed appendix. The tubular structure is noncompressible, 
lacks peristalsis, and measures greater than 6 mm in diameter. A thin 
rim of periappendiceal fluid is present. 

V 


~\ 


J 


Transverse graded compression transabdominal sonogram of an acutely 
inflamed appendix. Note the targetlike appearance due to thickened wall 
and surrounding loculated fluid collection. 


V 





J 


Vaginal ultrasonography alone or in combination with transabdominal scan may be 
useful to determine the diagnosis in women of childbearing age. One study of 22 
pregnant women in the first and second trimesters showed that graded compression 
ultrasonography had a sensitivity of 66% and specificity of 95%. 

Abdominal Radiography 

The kidneys-ureters-bladder (KUB) radiographic view is typically used to visualize an 
appendicolith in a patient with symptoms consistent with appendicitis (see the following 
image). This finding is highly suggestive of appendicitis, but appendicoliths also occur 
in fewer than 1 0% of cases. The consensus in the literature is that plain radiographs 
are insensitive, nonspecific, and not cost-effective. 


Kidneys-ureters-bladder (KUB) radiograph shows an appendicolith in 
the right lower quadrant. An appendicolith is seen in fewer than 10% 
of patients with appendicitis, but, when present, it is essentially 
pathognomonic. 


V 


J 



Radionuclide Scanning 

Whole blood is withdrawn for radionuclide scanning. Neutrophils and macrophages are labeled with 
technetium Tc 99m ( 99m Tc) albumin and administered intravenously. Then, images of the abdomen 





151 



and pelvis are obtained serially over 4 hours. Localized uptake of tracer in the RLQ suggests 
appendiceal inflammation; this is shown in the images below. 



Technetium-99m radionuclide scan of the abdomen shows focal 
uptake of labeled WBCs in the right lower quadrant consistent with 
acute appendicitis. 


MRI 

Magnetic resonance imaging (MRI) plays a relatively limited role in the evaluation of 
appendicitis because of its high cost, long scan times, and limited availability. 

However, the lack of ionizing radiation makes it an attractive modality in pregnant 
patients . In fact, Cobben et al showed that MRI is far superior to transabdominal 
ultrasonography in evaluating pregnant patients with suspected appendicitis. 

Nonetheless, when evaluating pregnant patients with suspected appendicitis, graded 

compression ultrasonography should be the imaging test of choice. 

If ultrasonography demonstrates an inflamed appendix, the patient should undergo 
appendectomy. If graded compression ultrasonography is nondiagnostic, the patient 
should undergo MRI of the abdomen and pelvis. 

Approach Considerations 

Appendectomy remains the only curative treatment of appendicitis, but 
management of patients with an appendiceal mass can usually be divided into the 
following 3 treatment categories: 

Patients with a phlegmon or a small abscess: After intravenous (IV) antibiotic therapy, an 
interval appendectomy can be performed 4-6 weeks later. 

Patients with a larger well-defined abscess: After percutaneous drainage with IV antibiotics is 
performed, the patient can be discharged with the catheter in place. Interval appendectomy 
can be performed after the fistula is closed. 

Patients with a multicompartmental abscess: These patients require early surgical drainage. 
Although many controversies exist over the nonoperative management of acute 
appendicitis, antibiotics have an important role in the treatment of patients with this 
condition. Antibiotics considered for patients with appendicitis must offer full 
aerobic and anaerobic coverage. The duration of the administration is closely 
related to the stage of appendicitis at the time of the diagnosis, considering either 
intraoperative findings or postoperative evolution. According to several studies, 
antibiotic prophylaxis should be administered before every appendectomy. When 
the patient becomes afebrile and the white blood cell (WBC) count normalizes, 
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antibiotic treatment may be stopped. Cefotetan and cefoxitin seem to be the best 
choices of antibiotics. (See Medications). 

Emergency Department Care 

The emergency department (ED) clinician must evaluate the larger group of 
patients who present to the ED with abdominal pain of all etiologies with the goal 
of approaching 100% sensitivity for the diagnosis in a time-, cost-, and 
consultation-efficient manner. 

Establish IV access and administer aggressive crystalloid therapy to patients 

with clinical signs of dehydration or septicemia. Patients with suspected 

appendicitis should not receive anything by mouth. is&t 

Administer parenteral analgesic and antiemetic as needed for patient comfort. 

The administration of analgesics to patients with acute undifferentiated abdominal 
pain has historically been discouraged and criticized because of concerns that they 
render the physical findings less reliable. 


However, at least 8 randomized controlled studies have demonstrated that 
administering opioid analgesic medications to adult and pediatric patients with 
acute undifferentiated abdominal pain is safe; no study has shown that analgesics 
adversely affect the accuracy of physical examination. V jSl Ea 

l-lia. A IvTill s3a Vi (jl ji (jc-j (Jdl Vill j CjlaoiVI (iF’J 

Consider ectopic pregnancy in women of childbearing age, and obtain a 
qualitative beta-human chorionic gonadotropin (beta-hCG) measurement in 
all cases. 

Administer intravenous antibiotics to those with signs of septicemia and to those 
who are to proceed to laparotomy. 

Nonsurgical Treatment 

Nonsurgical treatment may be useful when appendectomy is not accessible or when 
it is temporarily a high-risk procedure. Anecdotal reports describe the success of IV 
antibiotics in treating acute appendicitis in patients without access to surgical 
intervention (eg, submariners, individuals on ships at sea). 

In a prospective study of 20 patients with ultrasonography-proven appendicitis, 
symptoms resolved in 95% of patients receiving antibiotics alone, but 37% of these 
patients had recurrent appendicitis within 14 months. 

Preoperative Antibiotics 
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Preoperative antibiotics have demonstrated efficacy in decreasing postoperative 
wound infection rates in numerous prospective controlled studies, and they should 
be administered in conjunction with the surgical consultant. Broad-spectrum gram- 
negative and anaerobic coverage is indicated (see Medications). 

Penicillin-allergic patients should avoid beta-lactamase type antibiotics and 
cephalosporins. Carbapenems are a good option in these patients. 

Pregnant patients should receive pregnancy category A or B antibiotics. 

Urgent Versus Emergent Appendectomy 

A retrospective study suggested that the risk of appendiceal rupture is minimal in 
patients with less than 24-36 hours of untreated symptoms, -and another 
retrospective study suggested that appendectomy within 12-24 hours of 
presentation is not associated with an increase in hospital length of stay, operative 
time, advanced stages of appendicitis, or complications compared with 
appendectomy performed within 12 hours of presentation. 

Additional studies are needed to demonstrate whether initiation of antibiotic 
therapy followed by urgent appendectomy is as effective as emergent 
appendectomy for patients with unperforated appendicitis. 

Laparoscopic Appendectomy 

Initially performed in 1987, laparoscopic appendectomy has been performed in 
thousands of patients and is successful in 90-94% of attempts. It has also been 
demonstrated that laparoscopic appendectomy is successful in approximately 90% 
of cases of perforated appendicitis. However, this procedure is contraindicated in 
patients with significant intra-abdominal adhesions. 

The 2010 SAGES guideline lists the following conditions as suitable for 
laparoscopic appendectomy: 

Uncomplicated appendicitis 
Appendicitis in pediatric patients 
Suspected appendicitis in pregnant women 
According to the SAGES guideline, laparoscopic appendectomy may be the 
preferred approach in the following cases: 

Perforated appendicitis 
Appendicitis in elderly patients 
Appendicitis in obese patients 

The SAGES guideline states that the laparoscopic approach should be preferred in 
women of childbearing age with presumed appendicitis. 
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Diagnostic laparoscopy may be useful in selected cases (eg, infants, elderly 
patients, female patients) to confirm the diagnosis of appendicitis. This procedure 
has been suggested for pregnant patients in the first trimester with suspected 

appendicitis . 

If findings are positive, such procedures should be followed by definitive surgical 
treatment at the time of laparoscopy. Although negative appendectomy does not 
appear to adversely affect maternal or fetal health, diagnostic delay with perforation 
does increase fetal and maternal morbidity. Therefore, aggressive evaluation of the 
appendix is warranted in this group. 

Advantages of laparoscopic appendectomy include increased cosmetic satisfaction 
and a decrease in the postoperative wound-infection rate. Some studies show that 
laparoscopic appendectomy shortens the hospital stay and convalescent period 
compared with open appendectomy. 

Disadvantages of laparoscopic appendectomy are increased cost and an operating 
time approximately 20 minutes longer than that of an open appendectomy; 
however, the latter may resolve with increasing experience with laparoscopic 
technique. The SAGES guideline recommends practicing a consistent operative 
method to reduce cost, operating time, and complications. 

Complications 

Complications of appendicitis may include wound infection, dehiscence, bowel 
obstruction, abdominal/pelvic abscess, and, rarely, death. Stump appendicitis also 
occurs rarely; however, at least 36 reported cases of appendicitis in the surgical 
stump after previous appendectomy exist. 

Medication Summary 

The goals of therapy are to eradicate the infection and to prevent complications. Thus, 
antibiotics have an important role in the treatment of appendicitis, and all such. Agents 
under consideration must offer full aerobic and anaerobic coverage. The duration of 
the administration is closely related to the stage of appendicitis at the time of the 
diagnosis. 

Antibiotic agents are effective in decreasing the rate of postoperative wound infection 
and in improving outcome in patients with appendiceal abscess or septicemia. The 
Surgical Infection Society recommends starting prophylactic antibiotics before surgery, 
using appropriate spectrum agents for less than 24 hours for nonperforated 
appendicitis and for less than 5 days for perforated appendicitis. Regimens are of 
approximately equal efficacy, so consideration should be given to features such as 
medication allergy, pregnancy category (if applicable), toxicity, and cost. 

Penicillins 

The penicillins are bactericidal antibiotics that work against sensitive organisms at adequate 
concentrations and inhibit the biosynthesis of cell wall mucopeptide. 




155 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 


Ampicillin and sulbactam (Unasyn) 

This agent is a drug combination of beta-lactamase inhibitor with ampicillin. It is used as a single 
agent and interferes with bacterial cell wall synthesis during active replication, causing bactericidal 
activity against susceptible organisms. Ampicillin/sulbactam also has activity against some gram- 
positive organisms, gram-negative organisms (nonpseudomonal species), and anaerobic bacteria. 

Cephalosporins 

Cephalosporins are structurally and pharmacologically related to penicillins. They inhibit bacterial cell 
wall synthesis, resulting in bactericidal activity. 


Cefoxitin 


This drug is also a second-generation cephalosporin that is indicated as single agent for the 
management of infections caused by susceptible gram-positive cocci and gram-negative rods. It has 
a half-life of 0.8 hours. 


Cefepime 

Cefepime is a fourth-generation cephalosporin. It has gram-negative coverage comparable to 
ceftazidime but has better gram-positive coverage. Cefepime is a zwitter ion that rapidly penetrates 
gram-negative cells. 

Aminoglycosides 

Aminoglycosides have concentration-dependent bactericidal activity. These agents work by binding 
to the 30S ribosome, inhibiting bacterial protein synthesis. 


Gentamicin (Gentacidin, Garamycin) 

Gentamicin is an aminoglycoside antibiotic used for gram-negative coverage, as well as in 
combination with an agent against gram-positive organisms and another one against anaerobes. 
Gentamicin is not the drug of choice, but consider using this drug if penicillins or other less toxic 
drugs are contraindicated, when it is clinically indicated, and in mixed infections caused by 
susceptible staphylococci and gram-negative organisms. This agent may be administered 
intravenously or ntramuscularly and has numerous regimens; the dose must be adjusted for 
creatinine clearance and changes in volume of distribution. 


Meropenem (Merrem) 

Meropenem is a bactericidal broad-spectrum carbapenem antibiotic that inhibits cell wall synthesis. It 
is used as a single agent and is effective against most gram-positive and gram-negative bacteria. 

Fluoroquinolones 

These agents can be used to relieve acute undifferentiated abdominal pain in patients 

presenting to the ED. 


Ciprofloxacin (Cipro) 

Ciprofloxacin is a fluoroquinolone that inhibits bacterial DNA synthesis and, consequently, growth, by 
inhibiting DNA gyrase and topoisomerase, which are required for replication, transcription, and 
translation of genetic material. Quinolones have broad activity against gram-positive and gram- 
negative aerobic organisms. 


Levofloxacin (Levaquin) 


Levofloxacin is used for infections caused by various gram-negative organisms, antipseudomonal 
infections due to multidrug resistant gram-negative organisms. 
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Anti-infective Agents 

Anti-infectives such as metronidazole and tigecycline are effective against many types of bacteria 
that have become resistant to other antibiotics. 


Metronidazole (Flagyl) 

Metronidazole has broad gram-negative and anaerobic coverage and is used in combination with 
aminoglycosides (eg, gentamicin). This agent appears to be absorbed into cells; intermediate 
metabolized compounds bind DNA and inhibit protein synthesis, causing cell death. 

Analgesics 

These agents can be used to relieve acute undifferentiated abdominal pain in patients presenting to 
the ED. 


Morphine sulfate 

Morphine sulfate is the drug of choice for analgesia because of its reliable and predictable effects, 
safety profile, and ease of reversibility with naloxone. Various intravenous doses are used; morphine 
sulfate is commonly titrated to the desired effect. 


Carbon Monoxide Toxicity in Emergency Medicine 

Background 

Carbon monoxide (CO) is a colorless, odorless gas produced by incomplete 
combustion of carbonaceous material. Commonly overlooked or misdiagnosed, CO 
intoxication often presents a significant challenge, as treatment protocols, especially 
for hyperbaric oxygen therapy, remain controversial because of a paucity of definitive 
clinical studies. 

CO is formed as a by-product of burning organic compounds. Although most fatalities 
result from fires, stoves, portable heaters, and automobile exhaust cause 
approximately one third of deaths. These often are associated with malfunctioning or 
obstructed exhaust systems and suicide attempts. Cigarette smoke is a significant 
source of CO. Natural gas contains no CO, but improperly vented gas water heaters, 
kerosene space heaters, charcoal grills, hibachis, and Sterno stoves all emit CO. Other 
sources of CO exposure include propane-fueled forklifts, gas-powered concrete saws, 
inhaling spray paint, indoor tractor pulls, and swimming behind a motorboat. 

Children riding in the back of enclosed pickup trucks seem to be at particularly high 
risk. Industrial workers at pulp mills, steel foundries, and plants producing 
formaldehyde or coke are at risk for exposure, as are personnel at fire scenes and 
individuals working indoors with combustion engines or combustible gases. 

Pathophysiology 

CO toxicity causes impaired oxygen delivery and utilization at the cellular level. CO affects 
several different sites within the body but has its most profound impact on the organs (eg, brain, 
heart) with the highest oxygen requirement. 
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Toxicity primarily results from cellular hypoxia caused by impedance of oxygen delivery. CO 
reversibly binds hemoglobin, resulting in relative functional anemia. Because it binds 
hemoglobin 230-270 times more avidly than oxygen, even small concentrations can result in 
significant levels of carboxyhemoglobin (HbCO). 

CO binds to cardiac myoglobin with an even greater affinity than to hemoglobin; the resulting 
myocardial depression and hypotension exacerbates the tissue hypoxia. Decrease in oxygen 
delivery is insufficient, however, to explain the extent of the CO toxicity. Clinical status often 
does not correlate well with HbCO level, leading some to postulate an additional impairment of 
cellular respiration. 

HbCO levels often do not reflect the clinical picture, yet symptoms typically begin with 
headaches at levels around 10%. Levels of 50-70% may result in seizure, coma, and fatality. 

CO is eliminated through the lungs. Half-life of CO at room air temperature is 3-4 hours. One 
hundred percent oxygen reduces the half-life to 30-90 minutes; hyperbaric oxygen at 2.5 atm 

with 100% oxygen reduces it to 15-23 minutes. 

History 

Misdiagnosis commonly occurs because of the vagueness and broad spectrum of complaints; 
symptoms often are attributed to a viral illness . 

Any of the following should alert suspicion in the winter months, especially in 
relation to the previously named sources and when more than one patient in a 
group or household presents with similar complaints. 

Symptoms may not correlate well with HbCO levels. For nonfatal nonintentional non - 
fire-related exposures , the most common symptom was headache (37%) followed by 
dizziness (18%) and nausea (17%). 

Acute poisoning 

- Malaise, flulike symptoms, fatigue 
palpitations 

Lethargy - Confusion 

- Hallucination, confabulation 

- Nausea, vomiting, diarrhea 
drowsiness 

- Dizziness, weakness, confusion 

- Fecal and urinary incontinence 

- Bizarre neurologic symptoms, coma 
Chronic exposures also present with the above symptoms; however, they may 
present with loss of dentition, gradual-onset neuropsychiatric symptoms, or, simply, 
recent impairment of cognitive ability. 

Physical 

Physical examination is of limited value. Inhalation injury or burns should always alert 
the clinician to the possibility of CO exposure. 

Vital signs 

- Tachycardia - Hypertension or hypotension -Hyperthermia 


- Dyspnea on exertion - Chest pain, 

- Depression - Distractibility 

- Agitation 

- Abdominal pain - Headache, 

- Visual disturbance, syncope, seizure 

- Memory and gait disturbances 
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- Marked tachypnea (rare; severe intoxication often associated with mild or no 
tachypnea) 

Skin: Classic cherry red skin is rare (ie, "When you're cherry red, you're dead"); pallor 
is present more often. 

Ophthalmologic 

- Flame-shaped retinal hemorrhages - Bright red retinal veins (a sensitive early 
sign) 

- Papilledema - Homonymous hemianopsia 

Noncardiogenic pulmonary edema 
Neurologic and/or neuropsychiatric 

- Patients display memory disturbance (most common), including retrograde and 
anterograde amnesia with amnestic confabulatory states. 

- Patients may experience emotional lability, impaired judgment, and decreased 
cognitive ability. 

- Other signs include stupor, coma, gait disturbance, movement disorders, and 
rigidity. 

- Patients display brisk reflexes, apraxia, agnosia, tic disorders, hearing and 
vestibular dysfunction, blindness, and psychosis. 

Long-term exposures or severe acute exposures frequently result in long-term 
neuropsychiatric sequelae. Additionally 

- After recovery from the initial incident, patients present several days to weeks later 
with neuropsychiatric symptoms such as those just described. Two thirds of patients 
eventually recover completely. 

- MRI changes may remain long after clinical recovery. Predicting and preventing 
long-term complications and delayed encephalopathy have been the object of recent 
studies, many of which focus on the role of hyperbaric oxygen therapy. 

Causes 

Most unintentional fatalities occur in stationary vehicles from preventable causes such 
as malfunctioning exhaust systems, inadequately ventilated passenger compartments, 
operation in an enclosed space, and utilization of auxiliary fuel-burning heaters inside a 
car or camper. 

Most unintentional automobile-related CO deaths in garages have occurred despite 
open garage doors or windows, demonstrating the inadequacy of passive ventilation in 
such situations. 

In the setting of structure fires, CO presents greater risk to firefighters and victims than 
thermal injury or oxygen deprivation. 

Most developing countries utilize unvented cookstoves, burning wood, charcoal, 
animal dung, or agricultural waste. Studies have shown a concurrent rise in 
HbCO with these types of exposure in developing countries. 

Differential Diagnoses 

Acute Respiratory Distress Syndrome - Altitude Illness - Cerebral Syndromes 
Depression and Suicide - Diabetic Ketoacidosis 

Encephalitis 

Gastroenteritis - Headache, Cluster - Headache, 


Tension 
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Hvpothvroidism and Mvxedema Coma 

Acidosis 

- Labyrinthitis 

- Lactic 

Meninqitis 

Headache 

- Methemoqlobinemia 

- Miqraine 

Pediatrics, Headache 

Alcohols 

Toxicitv, Narcotics 

- Pediatrics, Hypoglycemia 

- Toxicitv, 

Laboratory Studies 




HbCO analysis requires direct spectrophotometric measurement in specific blood gas 
analyzers. Bedside pulse CO-oximetry is now available but requires a special unit and 
is not a component of routine pulse oximetry. 

Prehospital Care .. 

Avoid further exposure - Decontamination - Enhance Elimination 

Promptly remove from continued exposure and immediately institute oxygen therapy 

with a nonrebreather mask. 

Perform intubation for the comatose patient or, if necessary, for airway protection, and 
provide 1 00% oxygen therapy. 

Institute cardiac monitoring. Pulse oximetry, although not useful in detecting HbCO, is 
still important because a low saturation causes an even greater apprehension in this 
setting. 

Give notification for comatose or unstable patients because rapid or direct transfer to a 
hyperbaric center may be indicated. 

If possible, obtain ambient CO measurements from fire department or utility company 
personnel, when present. 

Early blood samples may provide much more accurate correlation between HbCO and 
clinical status; however, do not delay oxygen administration to acquire them. 

Obtain an estimate of exposure time, if possible. 

Avoid exertion to limit tissue oxygen demand. 

Emergency Department Care 

Cardiac monitor: Sudden death has occurred in patients with severe arteriosclerotic 
disease at HbCO levels of only 20%. 

Pulse oximetry: HbCO absorbs light almost identically to that of oxyhemoglobin. 
Although a linear drop in oxyhemoglobin occurs as HbCO level rises, pulse oximetry 
will not reflect it. Pulse oximetry gap, the difference between the saturation as 
measured by pulse oximetry and one measured directly, is equal to the HbCO level. 
However, new pulse CO-oximetry units are available which can screen for CO toxicity 
at the bedside. 

Continue 100% oxygen therapy until the patient is asymptomatic and HbCO 
levels are below 10%. In patients with cardiovascular or pulmonary compromise, lower 
thresholds of 2% have been suggested. 

Calculate a gross estimate of the necessary duration of therapy using the initial level 
and half-life of 30-90 minutes at 100% oxygen. Complicated issues of treatment of 
fetomaternal poisoning are discussed in Special Concerns. 
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In uncomplicated intoxications, venous HbCO levels and oxygen therapy are likely 
sufficient. Evaluate patients with significant cardiovascular disease and initial HbCO 
levels above 15% for myocardial ischemia and infarction. 

Consider immediate transfer of patients with levels above 40% or cardiovascular or 
neurologic impairment to a hyperbaric facility, if feasible. Persistent impairment after 4 
hours of normobaric oxygen therapy necessitates transfer to a hyperbaric center. 
Pregnant patients with lower carboxyhemoglobin levels (above 15%) should be 
considered for hyperbaric treatment. 

Serial neurologic examinations, including funduscopy, CT scans, and, possibly, MRI, 
are important in detecting the development of cerebral edema. Cerebral edema 
requires intracranial pressure (ICP) and invasive blood pressure monitoring to further 
guide therapy. Head elevation, mannitol, and moderate hyperventilation to 28-30 mm 
Hg PC0 2 are indicated in the initial absence of ICP monitoring. Glucocorticoids have 
not been proven efficacious, yet the negative aspects of their use in severe cases are 
limited. 

Do not aggressively treat acidosis with a pH above 7.15 because it results in a 
rightward shift in the oxyhemoglobin dissociation curve, increasing tissue oxygen 
availability. Acidosis generally improves with oxygen therapy. 

In patients who fail to improve clinically, consider other toxic inhalants or thermal 
inhalation injury. Be aware that the nitrites used in cyanide kits 
cause methemoglobinemia , shifting the dissociation curve leftward and further 
inhibiting oxygen delivery at the tissue level. Combined intoxications of cyanide and 
CO may be treated with sodium thiosulfate 12.5 g intravenously to prevent the 
leftward shift. 

Admit patients to a monitored setting and evaluate acid-base status if HbCO levels 
are 30-40% or above 25% with associated symptoms. 

Consultations 

Hyperbaric oxygen therapy 

Locate the nearest hyperbaric oxygen center 

Hyperbaric oxygen therapy (HBO) currently rests at the center of controversy 
surrounding management of CO poisoning. Increased elimination of HbCO clearly 
occurs. Certain studies proclaim major reductions in delayed neurologic sequelae, 
cerebral edema, pathologic central nervous system (CNS) changes, and reduced 
cytochrome oxidase impairment. Despite these individual claims, systematic reviews 
have not revealed a clear benefit of HBO, so no clear guidelines for its use have been 
determined. 

HBO at 3 atm raises the amount of oxygen dissolved in the serum to 6.8%, enough to 
sustain cerebral metabolism. Elimination half-life is reduced to 15-23 minutes. 
Elimination half-life of CO from methylene chloride intoxication of 13 hours at room air 
temperature is reduced to 5.8 hours. Chambers are small monoplace hulls, allowing 
space for a single patient in a supine position who can be viewed through a window 
at the head, or they are acrylic walled and allow full visualization. Many of these 
monoplace chambers allow for care of critically ill patients, including intravenous 
lines, arterial lines, and ventilator. Others are large multiplace chambers that permit 
ventilation equipment and allow medical teams to accompany the patient. A 
monoplace chamber is shown below. 
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Monoplace hyperbaric chamber. Courtesy JG 
Benitez, MD, MPH. 
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Treatment regimens usually involve 100% oxygen at 2.4-3 atm for 90-120 minutes. 
Re-treatment, although controversial, may be performed for acutely and chronically 
persistent symptoms. One study suggests that degree of acidosis can predict the 
need for re-treatment. 

Complications of therapy include decompression sickness, sinus and middle ear 
barotrauma, seizure, progression of pneumothorax to tension pneumothorax, gas 
embolism, reversible visual refractive changes, and complications related to transport 
of unstable patients. 

For treatment of complications from therapy, decongestants are useful, prophylactic 
myringotomy is common and a requirement for intubated patients, and chest tube 
placement is mandatory with pneumothorax. Exercise caution in patients who have 
experienced chest compressions, central venous catheterization, intubation, and 
positive pressure ventilation. Seizures are most often secondary to oxygen toxicity 
and do not mandate anticonvulsant therapy or discontinuation of HBO therapy. 



Febrile convulsion 


Background 

Febrile seizures are the most common type of seizures observed in the pediatric age 
group. 

The National Institutes of Health described a febrile seizure as, "An event in infancy or 
childhood usually occurring between three months and five years of age, associated 

with fever, but without evidence of intracranial infection or defined cause. £***&! u* 4M* 
Jt> ijjiis ljjST it does not exclude children with prior neurological impairment 
and neither provides specific temperature criteria nor defines a "seizure." 

Pathophysiology 

Febrile seizures occur in young children at a time in their development when the 
seizure threshold is low. This is a time when young children are susceptible to frequent 
childhood infections such as upper respiratory infection, otitis media , viral syndrome, 
and they respond with comparably higher temperatures. 

Febrile seizures are divided into 2 types: simple febrile seizures (which are 
generalized, last < 1 5 min and do not recur within 24 h) and complex febrile seizures 
(which are prolonged, recur more than once in 24 h, or are focal). Complex febrile 
seizures may indicate a more serious disease process, such as meningitis, abscess, 

or encephalitis . 


Viral illnesses are the predominant cause of febrile seizures. 
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Febrile seizures tend to occur in families . In a child with febrile seizure, the risk of 
febrile seizure is 10% for the sibling and almost 50% for the sibling if a parent has 
febrile seizures as well. Although clear evidence exists for a genetic basis of febrile 
seizures, the mode of inheritance is unclear. 

History 

The type of seizure (generalized or focal) and its duration should be described to help 
differentiate between simple and complex febrile seizures. 

Focus on the history of fever, duration of fever, and potential exposures to illness. 

A history of the cause of fever (eg, viral illnesses, gastroenteritis ) should be elucidated. 
Recent antibiotic use is particularly important because partially treated meningitis must 
be considered. 

A history of seizures, neurologic problems, developmental delay, or other potential 
causes of seizure (eg, trauma, ingestion) should be sought. 

Physical 

The underlying cause for the fever should be sought. 

A careful physical examination often reveals otitis media , pharyngitis , or a viral 
exanthem. 

Serial evaluations of the patient's neurologic status are essential. 

Check for meningeal signs as well as for signs of trauma or toxic ingestion. 

Causes 

Risk factors for developing febrile seizures 
Family history of febrile seizures - High temperature - Parental report of 
developmental delay 

Maternal alcohol intake and smoking during pregnancy has a 2-fold increased risk. 
Interestingly, no data support the theory that a rapid rise in temperature is a cause of 

febrile seizures. 

About one third of all children with a first febrile seizure experience recurrent seizures. 

Risk factors for recurrent febrile seizures include the following: 

. Young age at time of first febrile seizure 

• Relatively low fever at time of first seizure 

. Family history of a febrile seizure in a first-degree relative 
. Brief duration between fever onset and initial seizure 

• Multiple initial febrile seizures during same episode 

Patients with all 4 risk factors have greater than 70% chance of recurrence. Patients 
with no risk factors have less than a 20% chance of recurrence. 

Differential Diagnoses 

Epidural and Subdural Infections - Epidural Hematoma - Meningitis - Pediatrics, 
Bacteremia and Sepsis 

Pediatrics. Fever - Pediatrics, Meningitis and Encephalitis - Pediatrics. Status 

Epilepticus 

Prehospital Care ABC 

Patients with active seizures should be treated with airway management, high-flow 
oxygen, supportive care, and anticonvulsants as necessary. 
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Acute treatment such as rectal diazepam (0.5 mq/kq) and buccal 0.4-0. 5 mg/kg) or 
intranasal (0.2 mg/kg) are effective and can be given at home for a seizure lasting 
longer than 5 minutes. 

Patients who are postictal should receive supportive care and antipyretics as 

appropriate. 

Emergency Department Care 

Patients presenting with status epilepticus should be treated with airway management 
and anticonvulsants as necessary. 

Patients presenting with history and physical examination findings consistent with a 
simple febrile seizure should have frequent neurologic examinations to monitor mental 
status. 

Other causes of seizure should be ruled out. 

The cause of the febrile illness should be sought and treated. 

Antipyretics should be considered. Acetaminophen (Tylenol) and ibuprofen (Motrin) are 
often used. 

Parental anxiety and fear that their child may die or will develop brain damage needs 
to be addressed with reassurance and education. 

Medication Summary 

Patients presenting in status epilepticus can be treated with routine seizure 
medications, including benzodiazepines, phenytoin, and phenobarbital. 

Antipyretics 

Antipyretics should be used in patients who appear uncomfortable secondary to fever. Antipyretics do 
not appear to prevent recurrence of febrile seizures. 

Acetaminophen 

Reduces fever by acting directly on hypothalamic heat-regulating centers, which increases dissipation of body 
heat via vasodilation and sweating. 


Ibuprofen 


One of the few NSAIDs indicated for reduction of fever. Inhibits the formation of prostaglandins. 

Anticonvulsant agents 

Prophylactic treatment with an anticonvulsant agent may be considered for subsequent fever episodes. 


Diazepam 

Can decrease number of subsequent febrile seizures when given with each febrile episode. Modulates 
postsynaptic effects of GABA-A transmission, resulting in an increase in presynaptic inhibition. Appears to act 
on part of the limbic system, the thalamus, and hypothalamus, to induce a calming effect. Also has been found 
to be an effective adjunct for the relief of skeletal muscle spasm caused by upper motor neuron disorders. 

Rapidly distributes to other body fat stores. Twenty minutes after initial IV infusion, serum concentration drops 
to 20% of C max - 

Individualize dosage and increase cautiously to avoid adverse effects. Available as IV, PO, and PR dosage 
forms. 


Lorazepam (Ativan) 

Sedative hypnotic with short onset of effects and relatively long half-life. 

By increasing the action of gamma-aminobutyric acid (GABA), which is a major inhibitory neurotransmitter in 
the brain, may depress all levels of CNS, including limbic and reticular formation. 
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Important to monitor patient's blood pressure after administering dose. Adjust as necessary. 


TIA 


Background 

A transient ischemic attack (TIA) is an acute episode of temporary neurologic dysfunction 

resulting from focal cerebral ischemia not associated with permanent cerebral infarction. 

The clinical symptoms of TIA typically last less than an hour, but prolonged episodes can 
occur. While the classical definition of TIA included symptoms lasting as long as 24 hours, 
advances in neuroimaging have suggested that many such cases represent minor strokes with 
resolved symptoms rather than true TIAs. 

A group of cerebrovascular experts proposed a shift from the arbitrary time-based definition of 
TIA to a tissue-based definition in 2002 with a new definition for TIA as "a brief episode of 
neurological dysfunction caused by focal brain or retinal ischemia, with clinical symptoms 
typically lasting less than one hour, and without evidence of acute infarction." This proposed 
new definition was well received and endorsed by many clinicians. The American Heart 
Association and American Stroke Association (AHA/ASA) 2009 Guidelines endorsed this new 
definition, modifying it with the omission of the phrase "typically less than one hour," as there 
is no time cutoff that reliably distinguishes whether a symptomatic ischemic event will result in 
tissue infarction. 

The AHA/ASA-endorsed definition of TIA is as follows: Transient ischemic attack (TIA) is a 

transient episode of neurological dysfunction caused by focal brain, spinal cord, or retinal 

ischemia, without acute infarction. 

Ruling out metabolic or drug-induced etiologies for symptoms consistent with a TIA is 
important. 

Most importantly, a fingerstick blood glucose should be checked for hypoglycemia. Serum 
electrolytes should be sent to investigate for electrolyte derangements. The following tests are 
considered emergent: serum chemistry profile, including creatinine; coagulation studies; and 
complete blood count. 

Initial assessment is aimed at excluding emergent conditions that can mimic a TIA, such as 
hypoglycemia, seizure, or intracranial hemorrhage. Laboratory studies, including CBC, 
coagulation studies, and electrolyte levels, should be obtained. Antithrombotic therapy should 
be initiated as soon as intracranial hemorrhage has been ruled out 

Pathophysiology 

The transient ischemic attack (TIA) is characterized by a temporary reduction or cessation of cerebral 
blood flow in a specific neurovascular distribution that is due to low flow through a partially occluded 
vessel, an acute thromboembolic event, or stenosis of a small penetrating vessel. 

Etiology 

The transient ischemic attack (TIA) workup is focused on emergent/urgent risk stratification and 
management. 
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Numerous potential underlying causes can be readily identified, including the following: 

• Atherosclerosis of carotid and vertebral arteries 

• Embolic sources - Valvular disease, ventricular thrombus, and thrombus formation due to atrial 
fibrillation 

• Arterial dissection 

• Arteritis - Inflammation of the arteries occurring primarily in elderly persons, especially women; 
noninfectious necrotizing vasculitis (primary cause); drugs; irradiation; local trauma 

• Sympathomimetic drugs (eg, cocaine) 

• Mass lesions (eg, tumors, subdural hematomas) - Less frequently cause transient symptoms and 
more often result in progressive persistent symptoms 

Causes of transient ischemic attack in children 

TIA etiologies in children, which can differ from those in adults, include the following: 

- Congenital heart disease with cerebral thromboembolism (most common) 

- Drug abuse (eg, cocaine) - Clotting disorders - Central nervous system 
infection 

- Neurofibromatosis - Vasculitis 

- Idiopathic progressive arteriopathy of childhood (moyamoya) 

- Fibromuscular dysplasia - Marfan disease - Tuberous sclerosis 

Tumor 

Prognosis 

Patients with TIAs have an increased risk of stroke and death from coronary artery disease 
(depending on risk factors in the study group, approximately 6-10% per year). 

The probability that a person will have a stroke in the 5 years following a TIA is reported to be 24- 
29%. 


Patient Education 

It is essential that patients who are being discharged from the hospital first receive clear instruction to 
ensure understanding of the need for a complete and rapid workup through close follow-up care. The 
patient who has had a TIA needs to be educated about lifestyle modification and cardiovascular 
risk factors . 

Also essential for patients is education on stroke symptoms, the need to call emergency services 
immediately if any of these symptoms occur, and the contact number for emergency services (91 1 in 
the United States). 

Additionally, despite program efforts in public education, many patients still do not seek medical 
attention after experiencing TIA symptoms. A recent population-based study of patients suffering TIA 
or minor stroke found that 31% of all patients who experienced a recurrent stroke within 90 days of 
their first TIA or minor stroke did not seek medical attention after the initial event.Public health 
professionals and physicians need to do more, such as promoting and participating in medical 
screening fairs and public outreach programs. 

History 

A transient ischemic attack (TIA) may last only minutes, and symptoms often resolve 
before the patient presents to a clinician. Thus, historical questions should be 
addressed not just to the patient but also to family members, witnesses, and 
emergency medical services (EMS) personnel. Witnesses often perceive abnormalities 
that the patient cannot, such as changes in behavior, speech, gait, memory, and 
movement. 
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Significant medical history questions to elicit any risk factors for relevant underlying 
disease include questions about the following: 

- Recent surgery (eg, carotid, cardiac) - Previous strokes - Seizures - CNS 
infections 

- Use of illicit drugs - Complete medication regimen - Known 

coagulopathy 

- History of arteritis - Noninfectious necrotizing vasculitis, drugs, 

irradiationThromboembolic risk factors such as carotid artery stenosis, venous or 
arterial thromboembolism, patent foramen ovale, atrial fibrillation, prior myocardial 
infarction, or left ventricular dysfunction 

- Other known cardiovascular disease 

Carefully investigate onset, duration, fluctuation, and intensity of symptoms. Reviewing 
the patient's medical record is extremely important for identifying deficits from previous 
strokes, seizures, or cardiac events. The primary care physician can be a reliable 
resource for insights into previous episodes and workup. 

If a patient has a history of associated trauma or cardiac symptoms, the differential 
diagnosis widens. Pertinent negative items (eg, lack of headache, lack of chest pain, 
lack of eye pain) in the review of systems also are important. 

Carotid or vertebral dissection can occur in association with both major and minor 
trauma. The patient may provide a history of blunt or torsion injury to the neck. 
Controversy exists regarding whether chiropractic manipulation or massage therapy 
increases the risk of arterial dissection. 


Physical Examination 

The goal of the physical examination is to carefully uncover any neurologic deficits, 
evaluate for underlying cardiovascular risk factors, and seek any potential thrombotic 
or embolic source of the event. 

A stroke scale prompts the examiner to be thorough and allows different examiners to 
reliably repeat the examination during subsequent phases of the evaluation. Any 
neurologic abnormalities should suggest the diagnosis of stroke (or ongoing neurologic 
event) rather than TIA. 

Identify signs of other active comorbidities, including infections (eg. sinusitis. 

mastoiditis, meningitis) and vasculidities. Carotid arteries can be examined for pulse 

upstroke, bruit, and the presence of carotid endarterectomy scars. 

Funduscopy can identify retinal plaques, retinal pigmentation, and optic disc margins. 
Pupil reaction to direct and consensual light exposure can be assessed. 

In addition to performing standard auscultation, examine the chest for the presence 
of surgical scars, for the presence of a pacemaker/automatic implantable cardioverter 
defibrillator (AICD), or for other clues that the patient may have a cardiac disorder and 
increased risk of a cardioembolic phenomenon. 
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Cardioembolic events are significant causes of TIAs. Identify the rhythm for irregularity 
or other unusual rhythms and rates, murmurs, or rubs that might suggest valvular 
disease, atrioseptal defects, or ventricular aneurysm (a source of mural thrombi). 

The following signs may be present with cranial nerve dysfunction: 

- Ocular dysmotility - Forehead wrinkling asymmetry 

eyelid closure 

- Asymmetrical mouth retraction - Loss of the nasolabial crease 
difficulty 

- Lateral tongue movement - Weak shoulder shrugging 
deficits 

The cerebellar system can be tested by assessing ocular movement, gait, and finqer- 
to-nose and heel-to-knee movements, looking for signs of past-pointing and dvstaxia, 

hypotonia, overshooting, gait dvstaxia, and nystagmus. 

The speech and language system can be tested to assess for both aphasia and 
dysarthria. 

Neurologic Examination 

A neurologic examination is the foundation of the TIA evaluation and should focus in 
particular on the neurovascular distribution suggested by the patient’s symptoms. 
Subsets of the neurologic examination include the following: 

- Cranial nerve testing - Somatic motor strength - Somatic sensory testing 

- Speech and language testing - Cerebellar system (be sure to see the patient walk) 

Mental Status Assessment 

Mental status can be assessed formally (Mini-Mental Status Examination, Quick 
Confusion Scale) or as part of the patient's overall response to questions and 
interactions with the examiner. 

Somatic Motor Testing 

Test muscle stretch reflexes of the biceps, triceps, brachioradialis, patellar, and 
Achilles. In addition, inspect posture and the presence of tremors. 

Test the strength of the shoulder girdle, upper extremities, abdominal muscles, and 
lower extremities, and test passive movement of major joints to look for spasticity, 
clonus, and rigidity. 

Stroke Scale 

The National Institutes of Health Stroke Scale (NIHSS) (see Table 1, below) is used 
mostly by stroke teams for quantifying neurological impairment. It enables the 
consultant to rapidly determine the severity and possible location of the stroke. 

A patient's score on the NIHSS is strongly associated with outcome, and it can help to 
identify those patients who are likely to benefit from thrombolytic therapy and those 
who are at higher risk of developing hemorrhagic complications of thrombolytic use. 


- Incomplete 

- Swallowing 

- Visual field 
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This scale is easily used and focuses on the following 6 major areas of the neurologic 
examination: 

- level of consciousness - Visual function - Motor function 

- Sensation and neglect - Cerebellar function - Language 

The NIHSS is a 42-point scale, with minor strokes usually being considered to have a 
score less than 5. An NIHSS score greater than 1 0 correlates with an 80% likelihood of 
visual flow deficits on angiography. Yet, discretion must be used in assessing the 
magnitude of the clinical deficit; for instance, if a patient's only deficit is being mute, the 
NIHSS score will be 3. Additionally, the scale does not measure some deficits 
associated with posterior circulation strokes (ie, vertigo, ataxia). 

Vital Signs 

Initial vital signs should include the following: 

- Temperature - Blood pressure - Heart rate and rhythm 

- Respiratory rate and pattern - Oxygen saturation 

The examiner should assess the patient's overall health and appearance, making an 
assessment of the following: 

- Attentiveness - Ability to interact with the examiner - Language and 
memory skills 

- Overall hydration status - Development 

Diagnostic Considerations 

It has been suggested that transient ischemic attacks (TIAs) are a subset of a larger 
category termed transient neurological attacks (TNAs). 

TNAs are defined as episodes of sudden onset of neurological symptoms that 
completely resolve within 24 hours and have no clear diagnosis. When a TNA is 
associated with focal symptoms attributed to an arterial territory of the brain, it is 
consistent with a stroke or TIA and is termed a focal TNA. 

In contrast, a nonfocal TNA is a temporary event of diffuse, nonlocalizing, cerebral 
symptoms that set in suddenly and resolve quickly. Symptoms of nonfocal TNAs may 
include altered consciousness, nonrotatory dizziness, positive visual phenomena, 
paresthesias, bilateral weakness, or generalized feelings of unwell with a clinical 
suspicion for neurological disease. When symptoms are both focal and nonfocal, the 
term “mixed TNA” would apply. 

Nonfocal TNAs have long been considered to be benign. A recent study showed, 
however, that patients who had suffered a prior nonfocal TNA were at higher risk of 
stroke and dementia, especially vascular dementia, compared with patients who did 
not have a history of prior TNA. Although more research is required, this study 
challenges the idea that nonfocal TNAs are benign events. Further workup should be 
considered in patients suffering nonfocal TNAs to elucidate the underlying cause of 
their transient symptoms and to risk stratify them further. 

Differential Diagnoses 

- Dissection. Carotid Artery - Meningitis - Meningococcal Meningitis 
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Multiple Sclerosis - Stroke, Hemorrhagic - Stroke, Ischemic 

Subarachnoid Hemorrhage - Syncope - Syncope and Related Paroxysmal 
Spells 

Approach Considerations 

Ruling out metabolic or drug-induced etiologies for symptoms consistent with a 
transient ischemic attack (TIA) is important. Most importantly, a fingerstick blood 
glucose should be performed for hypoglycemia. Serum electrolytes should be 
measured for electrolyte derangements. 

Emergent Tests 

Serum chemistry profile, including creatinine - Coagulation studies - Complete 
blood cell count 

Urgent Tests 

The following tests typically are helpful and often can be performed on an urgent basis: 

Erythrocyte sedimentation rate (ESR) - Cardiac enzymes - Lipid profile 

Screening Tests for Hypercoagulable States 

Screening for hypercoagulable states (particularly in younger patients with no known 
vascular risk factors) include the following: 

Protein C, protein S, antithrombin III activities 
Activated protein C resistance/Factor V Leiden 

Fibrinogen - D-Dimer - Anticardiolipin antibody - Lupus 

anticoagulant 

Homocysteine - Prothrombin gene G20210A mutation 

Factor VIII - Von Willebrand factor - Plasminogen 

activator inhibitor-1 

Endogenous tissue plasminogen activator activity 

Brain Imaging 

National recommendations for urgent evaluation of the patient with a transient 
ischemic attack (TIA) include imaging of the brain within 24 hours of symptom onset, 
preferably MRI with diffusion-weighted imaging (DWI), but if this is not available, then a 
CT scan should be obtained. The cerebral vasculature should be imaged urgently, 
preferably at the same time as the brain. Brain imaging can identify an area of 
ischemia in up to 25% of patients, and TIA mimics may be identified as well. Vessel 
imaging can identify a stenosis or occlusion that requires early intervention. 

Noncontrast cranial CT scanning 

The noncontrast cranial CT scan is widely and rapidly available and often serves as 
the initial imaging evaluation. It can aid in diagnosing the following: 

A new area of ischemia or infarction 
Old areas of ischemia 
Intracranial mass such as tumor 

Intracranial bleeding, such as subdural hematoma or intracerebral hemorrhage 
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Magnetic resonance imaging 

MRI is more sensitive than CT for acute ischemia, infarction, previous intracranial 
bleeding, and other underlying lesions. MRI is less widely available on an acute basis 
than CT scan, however. The presence of ischemic lesions on an MRI appears to 
increase the short-term risk of stroke, highlighting its value in acute risk stratification. In 
addition, a negative DWI image in concert with low-risk clinical features can mark 
those at minimal short-term stroke risk. Recent data suggest that patients with DWI 
abnormalities, despite low ABCD2 scores, are at just as high a risk for stroke as 
patients with high ABCD2 scores but no DWI abnormalities. 


Electroencephalography 

Electroencephalography (EEG) may be indicated to evaluate for seizure activity. 

Vascular Imaging 

Vascular imaging for TIA includes Doppler ultrasound, computed tomographic angiography (CTA), 
and MRA. 


Doppler ultrasonography 

Carotid Doppler ultrasonography of the neck can be used to identify patients in need of 
urgent surgical or endovascular therapy. Transcranial Doppler can be a 
complementary examination evaluating patency of cerebral vessels and collateral 
circulation. 


Angiography 

Computed tomographic angiography (CTA) is of increasing value in identifying 
occlusive disease in the cerebrovascular circulation. Magnetic resonance angiography 
(MRA) is another alternative for imaging vessels in both the brain and neck. 
Conventional angiography can be performed when the other modalities are unavailable 
or yield discordant results. 

Cardiac Imaging and Monitoring 

Transthoracic or transesophageal echocardiography (TTE/TEE) can evaluate for a 
cardioembolic source or for risk factors such as patent foramen ovale. 

Twelve-lead electrocardiography should be performed as soon as possible after 
transient ischemic attack (TIA) and can evaluate for dysrhythmias such as atrial 
fibrillation. 

Cardiac monitoring (inpatient telemetry or Holter monitor) is recommended as "useful" 
in patients without a clear diagnosis after initial brain imaging and electrocardiography. 

Lumbar Puncture 

Lumbar puncture (LP) may be indicated if subarachnoid hemorrhage, infectious etiology, or 
demyelinating disease is to be excluded. 

Approach Considerations 

Rapid transport is essential to evaluate the patient who may have fleeting or stuttering 
symptoms. Fingerstick glucose can quickly rule out hypoglycemia. Intravenous (IV) 
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access can be established, although transport should not be delayed for this. Collect 
all the patient's prescription bottles. 

The family or witnesses should be instructed to go to the ED, or contact information for 
these individuals should be obtained. Some communities may have EMS preferentially 
transfer patients with high-risk stroke symptoms to centers with specific stroke 
expertise. 

Global CNS depression and airway or cardiac compromise are not typically features of 
a transient ischemic attack (TIA). In fact, the level of consciousness and neurologic 
examination are expected to be at the patient's baseline. Initial assessment is aimed at 
excluding emergent conditions that can mimic a TIA, such as hypoglycemia, seizure, 
or intracranial hemorrhage. 

Laboratory studies, including CBC, coagulation studies, and electrolyte levels, should 
be obtained. Obtain an electrocardiogram (ECG) and evaluate for symptomatic 
rhythms or evidence of ischemia. Brain imaging is recommended within 24 hours of 
symptom onset. While MRI with diffusion-weighted imaging (DWI) is preferred, a 
noncontrast head CT is a reasonable first choice when MRI is not readily available. 

Evaluation Timing, Risk Stratification, and Treatment Protocols 

Although controversy exists regarding the need for admission, there is no controversy 
regarding the need for urgent evaluation, risk stratification, and initiation of stroke 
prevention therapy. 

The availability of local resources determines whether this urgent evaluation should 
occur as an inpatient, in an ED observation unit, or in rapid follow-up. To determine 
appropriate disposition, the emergency physician should decide on the necessary 
workup, then discuss with the neurologist or primary care physician how best to ensure 
that this occurs promptly. In addition to the rapidity of the risk stratification workup, the 
emergency physician should consider the potential benefit of decreased time to 
thrombolysis in hospitalized patients diagnosed with TIA who develop a new stroke in 
the first 24-48 hours after diagnosis. 

One randomized controlled trial of an ED diagnostic protocol found that they could 
reduce cost, length of stay, and provide appropriate risk stratification by performing this 
workup in an ED observation unit (with neurology consultation) rather than in an 
inpatient unit. 

Restoration of Vital Signs 

Vital signs must be obtained promptly and addressed as indicated. Cardiac monitoring 
can capture a relevant dysrhythmia. Pulse oximetry can evaluate for hypoxia. 

Intravenous access (if not already established by EMS) should be obtained. Obtain a 
fingerstick glucose level, and treat the patient accordingly. 

Management of Hypertension 
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Patients may be significantly hypertensive. Unless there is specific concern for end- 
organ damage from a hypertensive emergency, blood pressure should be managed 
conservatively while ischemic stroke is being ruled out. 

Acute Ischemic Stroke 

For acute ischemic stroke, the American Heart Association recommends initiating 
antihypertensive therapy only if blood pressure is higher than 220/120 mm Hq or if 

mean arterial pressure is greater than 130 mm Hq . Unless there is a concerning 
comorbid cardiac or other condition requiring blood pressure lowering, allowing the 
patient's blood pressure to autoregulate at a higher level (during the acute phase) may 
help maximize cerebral perfusion pressure. 

Pharmacologic Therapy 

Medical management is aimed at reducing both short- and long-term risk of stroke. 
Antithrombotic therapy should be initiated as soon as intracranial hemorrhage has 
been ruled out, given the high short-term risk of stroke following TIA. The AHA/ASA 
guidelines for the prevention of stroke in patients with stroke or transient ischemic 
attack, issued in 2006 and updated in 2010, are summarized below. 

Noncardioembolic transient ischemic attack 

Antiplatelet agents are recommended rather than oral anticoagulation as initial therapy. 
Aspirin (50-325 mg/d), combination aspirin/extended-release dipyridamole, and 
clopidogrel are all reasonable first-line options (class I recommendation). 

Combination aspirin/extended-release dipyridamole (Aggrenox) may be superior to 
aspirin alone (class lla recommendation)and can be started within 7 days of the event. 

Clopidogrel may be considered instead of aspirin alone (class lib recommendation). 
Aspirin in combination with clopidogrel increases the risk of hemorrhage and is not 
routinely recommended for patients with TIA (class III recommendation). 

Cardioembolic transient ischemic attack 

In patients with atrial fibrillation after TIA, long-term anticoagulation with warfarin (goal 
INR, 2-3) is typically recommended. Aspirin, 325 mg/d, is recommended for those 
unable to take oral anticoagulants. The 2010 AHA/ASA guidelines on stroke prevention 
after TIA or stroke state that clopidogrel should not be used in combination with aspirin 
therapy, as the bleeding risk of clopidogrel plus aspirin is similar to that of warfarin. 

The 201 0 AHA/ASA guidelines also state that it is reasonable for patients with atrial 
fibrillation who require temporary interruption of oral anticoagulation, but are at high 
risk for stroke, to be given low molecular weight heparin subcutaneously as bridging 
therapy. 

In acute Ml with left ventricular thrombus, oral anticoagulation with warfarin (goal INR 
2-3) is reasonable. Aspirin up to 162 mg/d should be used concurrently for ischemic 
coronary artery disease. 
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Either oral anticoagulation with warfarin (goal INR 2-3) or antiplatelet therapy may be 
considered in dilated cardiomyopathy. In rheumatic mitral valve disease, oral 
anticoagulation with warfarin (goal INR 2-3) is reasonable. Antiplatelet agents would 
not normally be added to warfarin unless patients experience recurrent embolism 
despite a therapeutic INR. 

According to the 201 0 AHA/ASA guidelines, the benefit of warfarin after stroke or TIA 
in patients with sinus rhythm and cardiomyopathy characterized by systolic dysfunction 
has not been established. 

In mitral valve prolapse, long-term antiplatelet therapy is reasonable. In mitral annular 
calcification, antiplatelet therapy can be considered. Those with mitral regurgitation can 
be considered for warfarin or antiplatelet therapy. 

In aortic valve disease, antiplatelet therapy may be considered. For mechanical 
prosthetic valves, oral anticoagulation with warfarin (goal INR 2. 5-3. 5) is 
recommended. For those with TIAs despite therapeutic INR, aspirin, 75-100 mg/d, can 
be added to the regimen. For bioprosthetic valves, patients with TIA and no other 
source of thromboembolism can be considered for oral anticoagulation with warfarin 
(goal INR 2-3). 

Large-Artery Atherosclerotic Disease 

Intracranial Atherosclerosis 

The 201 0 AFIA/ASA guidelines state the following for patients with stroke or TIA due to 
50-99% stenosis of a major intracranial artery: 

Aspirin at 50-325 mg/d, rather than warfarin, is recommended. 

Maintenance of blood pressure of less than 140/90 mm Fig and total cholesterol less 
than 200 mg/dL is recommended. 

Extracranial/intracranial bypass surgery is not recommended. 

Angioplasty or stent placement is investigational and of unknown utility. 

Ipsilateral Carotid Artery Stenosis 

Patients with TIA and ipsilateral carotid artery stenosis may be candidates for urgent (< 
2 wk) carotid endarterectomy. In certain patients, carotid artery stenting is a 
reasonable alternative. This can be discussed acutely or rapid follow-up arranged. 

Extracranial Vertebral Stenosis 

Patients with symptoms attributable to extracranial vertebral stenosis may be 
candidates for endovascular treatment, and again, this should be arranged expediently 
if available. 

According to the AFIA/ASA 2010 guidelines, optimal medical treatment for these 
patients includes antiplatelet and statin therapies as well as risk factor modification. 
This is also optimal medical treatment for patients with symptomatic extracranial 
carotid disease. 


Long-term Monitoring 
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Patients selected for outpatient care should have a clear follow-up plan and stroke 
prevention initiated as above, including antiplatelet medication and risk-factor 
modification. Antiplatelet agents typically should be initiated as soon as intracranial 
bleeding is ruled out. As above, the agent to be used varies with the patient and the 
specific indication. 

The following should be included in any long-term monitoring of TIA patients: 

Antihypertensive control should be optimized for patients with hypertension. 

Lipid control should be initiated, potentially including a statin agent. 

Blood glucose control should be optimized for patients with diabetes. 

A smoking-cessation strategy, which may include medication, should be initiated. 
Heavy drinkers should eliminate or reduce alcohol consumption. 

Overweight patients should be encouraged to lose weight. 

All patients should be encouraged to exercise. 

Medication Summary 

Medical management is aimed at reducing both short- and long-term risk of stroke. Antithrombotic 
therapy should be initiated as soon as intracranial hemorrhage has been ruled out, given the high 
short-term risk of stroke following TIA. 

Antiplatelet Agents 

These agents inhibit platelet function by blocking cyclooxygenase and subsequent aggregation. 

Aspirin 

Aspirin blocks prostaglandin synthetase action, which, in turn, inhibits prostaglandin synthesis and 
prevents formation of platelet-aggregating thromboxane A2. 

Aspirin 25 mq/dipyridamole 200 mg (Aqqrenox) 

This combination may be superior to aspirin alone in preventing cardiovascular events following TIAs. 
Aspirin irreversibly inhibits formation of cyclooxygenase, thus preventing formation of thromboxane 
A2, a platelet aggregator and vasoconstrictor. Platelet inhibition lasts for the life of a cell 
(approximately 10 d). Dipyridamole is a platelet adhesion inhibitor that possibly inhibits RBC uptake 
of adenosine, itself an inhibitor of platelet reactivity. 

In addition, it may inhibit phosphodiesterase activity leading to increased cyclic-3',5'-adenosine 
monophosphate within platelets and formation of the potent platelet activator thromboxane A2. Each 
capsule contains 25 mg aspirin and 200 mg dipyridamole, for a total of 50 mg aspirin and 400 mg 
dipyridamole to be given per day. 


Clopidoqrel (Plavix) 

Clopidogrel selectively inhibits ADP binding to platelet receptor and subsequent ADP-mediated 
activation of glycoprotein GPIIb/llla complex, thereby inhibiting platelet aggregation. 

Dipyridamole (Persantine) 

Dipyridamole is administered to complement usual warfarin therapy. It inhibits platelet adhesion, 
which may inhibit adenosine uptake by RBCs. It may increase cyclic-3',5'-AMP within platelets and 
formation of the potent platelet activator thromboxane A2. In addition, it may reduce the risk of stroke 
when used as monotherapy instead of aspirin. 


Ticlopidine (Ticlid) 


Ticlopidine is a second-line antiplatelet therapy for patients who cannot tolerate or do not respond to 
aspirin therapy. In some circumstances, it can be an alternative to clopidogrel. 
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Anticoagulant 


Warfarin (Coumadin) 


Warfarin interferes with hepatic synthesis of vitamin K-dependent coagulation factors. It is used for 
prophylaxis and treatment of venous thrombosis, pulmonary embolism, and thromboembolic 
disorders. 


Pediatric GastroEnteritis 


Background 

Though often considered a benign disease, acute gastroenteritis remains a major 
cause of morbidity and mortality in children around the world, accounting for 1 .87 
million deaths annually in children younger than 5 years, or roughly 19% of all child 
deaths. Because the disease severity depends on the degree of fluid loss, accurately 
assessing dehydration status remains a crucial step in preventing mortality. Luckily, 
most cases of dehydration in children can be accurately diagnosed by a careful clinical 
examination and treated with simple, cost-effective measures. 

Pathophysiology 

Adequate fluid balance in humans depends on the secretion and reabsorption of fluid 
and electrolytes in the intestinal tract; diarrhea occurs when intestinal fluid output 
overwhelms the absorptive capacity of the gastrointestinal tract. The 2 primary 
mechanisms responsible for acute gastroenteritis are (1) damage to the villous 

brush border of the intestine, causing malabsorption of intestinal contents and 

leading to an osmotic diarrhea, and (2) the release of toxins that bind to specific 

enterocvte receptors and cause the release of chloride ions into the intestinal 

lumen, leading to secretory diarrhea . 

However, even in severe diarrhea, various sodium-coupled solute co-transport 
mechanisms remain intact, allowing for the efficient reabsorption of salt and water. By 
providing a 1 :1 proportion of sodium to glucose, classic oral rehydration solution (ORS) 
takes advantage of a specific sodium-glucose transporter (SGLT-1 ) to increase the 
reabsorption of sodium, which leads to the passive reabsorption of water. Rice- and 
cereal-based ORS may also take advantage of sodium-amino acid transporters to 
increase reabsorption of fluid and electrolytes. 

History 

The history and physical examination serve 2 vital functions: 

(1) differentiating gastroenteritis from other causes of vomiting and diarrhea in children 

(2) estimating the degree of dehydration. 

In some cases, the history and physical examination can also aid in determining the 
type of pathogen responsible for the gastroenteritis, though only rarely will this affect 
management. 
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Diarrhea: Duration of diarrhea, the frequency and amount of stools , the time since 
last episode of diarrhea, and the quality of stools. 

Frequent, watery stools are more consistent with viral gastroenteritis , whereas stools 
with blood or mucus are indicative of a bacterial pathogen . Similarly, a long duration 
of diarrhea (>14 d) is more consistent with a parasitic or noninfectious cause of 
diarrhea. 

Vomiting: Duration of vomiting, the amount and quality of vomitus (eg, food contents, 
blood, bile), and time since the last episode of vomiting. When symptoms of vomiting 
predominate, one should consider other diseases such as gastroesophageal reflux 
disease (GERD), diabetic ketoacidosis, pyloric stenosis, acute abdomen, or urinary 

tract infection. 

Urination: Increase or decrease in frequency of urination measured by number of 
wet diapers, time since last urination, color and concentration of urine, and presence 
of dysuria. Urine output may be difficult to determine with frequent watery stools. 
Abdominal pain: Location, quality, radiation, severity, and timing of pain, per report 
of parents and/or child. In general, pain that precedes vomiting and diarrhea is more 
likely to be due to abdominal pathology other than gastroenteritis. 

Signs of infection: Presence of fever, chills, myalgias, rash, rhinorrhea, sore throat, 
cough. These may indicate evidence of systemic infection or sepsis. 

Appearance and behavior: Weight loss, quality of feeding, amount and frequency of 
feeding, level of thirst, level of alertness, increased malaise, lethargy, or irritability, 
quality of crying, and presence or absence of tears with crying. 

Antibiotics: History of recent antibiotic use increases the likelihood of Clostridium 
difficile. 

Travel: History of travel to endemic areas may make prompt consideration of 
organisms that are relatively rare in the United States, such as parasitic diseases or 
cholera. 


Physical 

General: Weight, ill appearance, level of alertness, lethargy, irritability as depicted in 
the video below. 

Head, ears, eyes, nose, and throat (HEENT): Presence or absence of tears, dry or 
moist mucous membranes, and whether the eyes appear 
Cardiovascular: Heart rate and quality of pulses 

Respiratory: Rate and quality of respirations (The presence of deep, acidotic 
breathing suggests severe dehydration 

Abdomen: Abdominal tenderness, guarding, and rebound, bowel sounds. Abdominal 
tenderness on examination, with or without guarding, should prompt consideration of 
diseases other than gastroenteritis. 

Back: Flank/costovertebral angle (CVA) tenderness increases the likelihood of 
pyelonephritis. 

Rectal: Quality and color of stool, presence of gross blood or mucus 
Extremities: Capillary refill time, warm or cool extremities 




177 


. oikxJI JS OLiJuuLo . jLlol <_jLu_b Olj^juo 

Skin: Abdominal rash may indicate typhoid fever (infection with Salmonella typhi), 
whereas jaundice might make viral or toxic hepatitis more likely. The slow return of 
abdominal skin pinch suggests decreased skin turgor and dehydration , while a doughy 
feel to the skin may indicate hypernatremia . 

Causes 

Identifying the specific etiologic agent responsible for the acute gastroenteritis rarely 
changes management. However, it may be helpful to differentiate between viral, 
bacterial, parasitic, and noninfectious causes of diarrhea. 

By far, viruses remain the most common cause of acute gastroenteritis in children, 
both in the developed and developing world. Rotavirus represents the most important 
viral pathogen worldwide, responsible for 29% of all diarrhea-related deaths. Rotavirus 
infection follows seasonal variation, with an increased incidence in winter and 
decreased incidence in summer. 

Viral gastroenteritis typically presents with low-grade fever and vomiting followed 
by copious watery diarrhea (up to 1 0-20 bowel movements per day), with symptoms 
persisting for 3-8 days. 

In developed countries, bacterial pathogens account for a small portion, perhaps 2- 
1 0%, of all cases of pediatric gastroenteritis. 

Relative to viral gastroenteritis, bacterial disease is more likely to be associated with 
high fevers, shaking chills, bloody bowel movements (dysentery), abdominal cramping, 
and fecal leukocytes. 

In developing countries, enterotoxigenic Escherichia coli (ETEC) remains the most 
important bacterial cause of acute gastroenteritis in children, followed 
by Campylobacter, Salmonella , and Shigella species, while also causing the majority of 
traveler's diarrhea cases in all age groups. Unlike other bacterial causes of 
gastroenteritis, ETEC is unlikely to cause dysentery. 

Clostridium difficile has emerged as an important cause of antibiotic-associated 
diarrhea in children. Any antibiotic can trigger infection with C difficile, though 
penicillins, cephalosporins, and clindamycin are the most likely causes. Since 50% of 
neonates and young infants are colonized with C difficile, symptomatic disease is 

unlikely in children younger than 12 months. 

Parasites remain yet another source of gastroenteritis in young children, 
with G/arcf/a and Cryptosporidium the most common causes in the United States. 
Parasitic gastroenteritis generally present with watery stools but can be 
differentiated from viral gastroenteritis by a protracted course or history of travel to 
endemic areas. 

Differential Diagnoses 

- Diabetic Ketoacidosis - Gastritis and Peptic Ulcer Disease 

Giardiasis 
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Hemolytic Uremic Syndrome 

- Pancreatitis 
Pediatrics, Appendicitis 
Pediatrics, Intussusception 

Pediatrics, Pyloric Stenosis 

Pyelonephritis 

Laboratory Studies 


- Hepatitis - Inflammatory Bowel Disease 

- Pediatrics, Foreign Body Ingestion 

- Pediatrics, Urinary Tract Infections and 

- Shock, Septic 


The vast majority of children presenting with acute gastroenteritis do not require serum 
or urine tests, as they are unlikely to be helpful in determining the degree of 
dehydration. In a meta-analysis of 6 studies, only serum bicarbonate (< 17) had 
statistically significant positive and negative likelihood ratios for detecting moderate 
dehydration. 


Clinically significant electrolyte abnormalities are rare in children with moderate 
dehydration. However, any child being treated with intravenous fluids for severe 
dehydration should have baseline electrolytes , bicarbonate, and urea/creatinine drawn. 
Laboratory tests are also indicated in patients with moderate dehydration whose 
history and physical examination are inconsistent with straightforward gastroenteritis. 

Fecal leukocytes and stool culture may be helpful in children presenting with 
dysentery. Children older than 12 months of age with a recent history of antibiotic use 
should have stool tested for C difficile toxins. Those with a history of prolonged watery 
diarrhea (>1 4 d) or travel to an endemic area should have stool sent for ova and 
parasites. 

Any child with evidence of systemic infection should have a complete workup, 
including CBC and blood cultures. If indicated, urine cultures, chest radiography, 
and/or lumbar puncture should be performed. 


Imaging Studies 

Abdominal films are not indicated in the management of acute gastroenteritis. If the 
clinician suspects a diagnosis other than acute gastroenteritis based on history and 
physical examination findings, appropriate imaging modalities should be pursued. 

Table 2. Assessment of Dehydration According to the World Health Organization* 

Severe Dehydration Two of the following signs: 

-Lethargic or unconscious 
-Sunken eyes 

-Not able to drink or drinking poorly 
-Skin pinch goes back very slowly 
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Some Dehydration 

Two of the following signs: 

-Restless, irritable 
-Sunken eyes 
-Thirsty, drinks eagerly 
-Skin pinch goes back slowly 

No Dehydration 

Not enough of the above signs to classify as some or severe dehydration 


Prehospital Care 


Children with acute gastroenteritis rarely require intravenous access. In those 
presenting with circulatory collapse due to severe dehydration or sepsis, intravenous 
access should be obtained and followed by an immediate 20 mL/kg bolus of 
normal saline. 

Emergency Department Care 

The American Academy of Pediatrics, the European Society of Pediatric 
Gastroenterology and Nutrition (ESPGAN), and the World Health Organization all 

recommend oral rehvdration solution (ORS) as the treatment of choice for 

children with mild-to-moderate gastroenteritis in both developed and developing 

countries , based on the results of dozens of randomized, controlled trials and several 
large meta-analyses. 

Initial care in the emergency department should focus on correction of dehydration. 
The type and amount of fluid given should reflect the degree of dehydration in the 
child. 


Minimal or no dehydration 


No immediate treatment is required. 

If the child is breastfed, the mother should be encouraged to breastfeed more 
frequently than usual and for longer at each feed. 

If the child is not exclusively breastfed, then oral maintenance fluids (including 
clean water, soup, rice water, yogurt drink, or other culturally appropriate fluid) 
should be given at a rate of approximately 500 mL/day for children younger than 
2 years, 1000 mL/day for children aged 2-10 years, and 2000 mL/day for children 
older than 10 years. 

In addition, ongoing fluid losses should be replaced with 10 mL/kg body weight of 
additional ORS for each loose stool and 2 mL/kg body weight of additional ORS for 
each episode of emesis (both for breastfed and nonbreastfed children). 

Mild-to-moderate dehydration 

Children should be given 50-100 mL/kg of ORS over a 2- to 4-hour period to replace 
their estimated fluid deficit, with additional ORS given to replace ongoing losses (10 
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mL/kg body weight for each stool and 2 mL/kg body weight for each episode of 
emesis). 

After the initial rehydration phase, patients may be transitioned to maintenance fluids 
as described above. 

ORS should be given slowly by the caregiver or parent using a teaspoon, syringe, or 
medicine dropper at a rate of 5 ml_ every 1-2 minutes. If tolerated by the patient, the 
rate of ORS delivery can be increased slowly over time. 

For patients who do not tolerate ORS by mouth, nasogastric (NG) feeding is a safe 
and effective alternative. 

Multiple clinical trials have found NG rehydration to be as efficacious as intravenous 
rehydration, but more cost-effective and with fewer adverse events. 

Patients should be reassessed frequently by the clinician to ensure adequacy of oral 
intake and resolution of the various signs and symptoms of dehydration. 

Severe dehydration 

Severe dehydration constitutes a medical emergency requiring immediate resuscitation 
with intravenous fluids. Intravenous access should be obtained, 

And patients should be administered a bolus of 20-30 mL/kg lactated Ringer's (LR) 
or normal saline (NS). 

If pulse, perfusion, and/or mental status do not improve, a second bolus should be 
administered. 

After this, the patient should be given an infusion of 70 mL/kg LR or NS over 5 
hours (children <12 months) or 2.5 hours (older children). If no peripheral veins 
are available, an intraosseous line should be placed. Serum electrolytes, bicarbonate, 
urea/creatinine, and glucose levels should be sent. 

Once resuscitation is complete and mental status returns to normal, rehydration should 
continue with ORS as described above, as it has been shown to decrease the rate of 
hyponatremia and hypernatremia when compared with intravenous rehydration. 

Type of ORS 

A large CochraneDatabase of Systematic Reviews meta-analysis confirmed several 
earlier studies showing that reduced osmolarity ORS (osmolarity < 250 mmol/L) is 
associated with fewer treatment failures, lower stool output, and less frequent vomiting 
compared with standard osmolarity ORS for patients with noncholera 
gastroenteritis. However, patients with cholera appear to have higher rates of 
hyponatremia with reduced osmolarity ORS compared with standard osmolarity ORS, 
without any of the added benefits seen in patients with noncholera gastroenteritis. 

In developing countries, clinicians can use WHO ORS sachets or a homemade 

solution of 3 q (1 tsp) salt and 18 q (6 tsp) sugar added to 1 liter of clean 

water. t-Lliu ^ pia 
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New research suggests that polymer-based ORS, made from complex carbohydrates 
such as rice, wheat, or maize, may reduce stool output and length of diarrhea 
compared with glucose-based ORS. With these solutions, carbohydrates are slowly 
digested in the small intestine, releasing glucose to facilitate sodium uptake without 
adding a significant osmotic load to bowel contents 


Feeding and nutrition 

In general, children with gastroenteritis should be returned to a normal diet as 
rapidly as possible. Early feeding reduces illness duration and improves 
nutritional outcome. 

Breastfed infants should continue breastfeeding throughout the rehydration and 
maintenance phases of acute gastroenteritis. Formula fed infants should restart 
feeding at full strength as soon as the rehydration phase is complete (ideally in 2-4 h). 
Weaned children should restart their normal fluids and solids as soon as the 
rehydration phase is complete. Fatty foods and foods high in simple sugars should 
be avoided. 

For most infants, clinical trials have found no benefit of lactose-free formulas over 
lactose-containing formulas. Similarly, highly specific diets, such as the BRAT 
(bananas, rice, applesauce, and toast) diet, have not been shown to improve 
outcomes and may provide suboptimal nutrition for the patient. 

Medication Summary 

The goals of pharmacotherapy are to reduce morbidity, to prevent complications, and 
for prophylaxis. Antidiarrheal (ie, kaolin-pectin) and antimotility agents (ie, loperamide) 
are contraindicated in the treatment of acute gastroenteritis in children because of their 
lack of benefit and increased risk of side effects, including ileus, drowsiness, and 
nausea.jj4' j ^ ji&i cy* j i^a ya t _ s ic. 

aVI til j. «La 

Probiotics are live microbial feeding supplements commonly used in the treatment 
and prevention of acute diarrhea. Possible mechanisms of action include synthesis of 
antimicrobial substances, competition with pathogens for nutrients, modification of 

toxins, and stimulation of nonspecific immune responses to pathogens . Two large 
systematic reviews have found probiotics (especially Lactobacillus GG) to be effective 
in reducing the duration of diarrhea in children presenting with acute 
gastroenteritis. Because probiotic preparations vary widely, estimating the 
effectiveness of any single preparation is difficult. o^iLi ^ .. ^ ^ 

One meta-analysis, including 18 published studies, all conducted in developing 
countries, found zinc supplementation to be effective in reducing the duration and 
severity of diarrhea in children with acute gastroenteritis. The WHO recommends zinc 
supplementation (10-20 mg/d for 10-14 d) for all children younger than 5 years 
with acute gastroenteritis, though little data exist to support this 
recommendation for children in developed countries. u* oVi un» 
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Vaccines 


Rotavirus vaccine (RotaTeq, Rotarix) 


Clinical trials reported that the vaccines prevented 74-78% of all rotavirus 
gastroenteritis cases, nearly all severe rotavirus gastroenteritis cases, and nearly all 
hospitalizations due to rotavirus. 

Antimicrobials 

Because most cases of acute gastroenteritis in developed and developing countries 
are due to viruses, antibiotics are generally not indicated. 

Even in cases (eg, dysentery) where a bacterial pathogen is suspected, antibiotics 
may prolong the carrier state ( Salmonella ) or may increase the risk of hemolytic uremic 
syndrome (enterohemorrhagic E coli). 

In patients with positive stool assays or high clinical suspicion for C difficile, the 
offending antibiotic should be stopped immediately. Metronidazole (30 mg/kg/d 
divided qid for 7 d) can be used as a first-line agent, with oral vancomycin reserved for 
resistant infections. 

Though generally not recommended for children younger than 8 years, tetracycline (50 
mg/kg/d divided qid for 3 d) and doxycycline (6 mg/kg single dose) remain the 
treatment of choice for cholera. Alternative treatments with good efficacy include 
erythromycin and ciprofloxacin. 

For patients with ova and parasites confirming infection with Giardia, metronidazole 
(35-50 mg/kg/d divided q8h) remains the drug of choice . Nitazoxanide oral 
suspension (aged 1 -3 y: 1 00 mg ql 2h for 3 d, aged 4-1 1 y: 200 mg ql 2h for 3 d) is as 
effective as metronidazole and has the added benefit of treating other intestinal 
parasites, such as Cryptosporidium. 


Metronidazole (Flagyl) 

Recommended as the treatment of choice for mild-to-moderate cases of C 
difficilecoWWs. Provides effective therapy, with reported response rates from 95-1 00%. 

.Metronidazole IV may be administered to those patients who cannot tolerate PO 
medications because of its potential to accumulate in the inflamed colon. IV route is 
not as effective as PO. 


Nitazoxanide 

Inhibits growth of C parvum sporozoites and oocysts and G lamblia trophozoites. 

Elicits antiprotozoal activity by interference with the pyruvate: ferredoxin 
oxidoreductase (PFOR) enzyme-dependent electron transfer reaction, which is 
essential to anaerobic energy metabolism 

Antiemetics 

vitamin B6 for Pediatric 
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Extrapyramidal syndrome 

Further Inpatient Care 

Inpatient admission should be considered for all children with acute gastroenteritis in 
the following situations: 

Signs of severe dehydration are present. 

Caregivers are unable to manage oral rehydration or provide adequate care at home. 
Substantial difficulties exist in administering ORS, such as intractable vomiting or 
inadequate ORS intake. 

Failure of treatment occurs, such as worsening diarrhea or dehydration, despite 
adequate ORS intake. 

Factors are present necessitating closer observation, such as young age, decreased 
mental status, or uncertainty of diagnosis. 

Children with mild-moderate dehydration, age < 6 months, or high frequency of 
stools/vomits should be monitored in the emergency department for a minimum of 4-6 
hours before discharge. 

Further Outpatient Care 

Parents should be instructed to continue providing maintenance ORS fluids at home as 
needed. Breastfeeding and formula feeding should be continued for infants, and 
children should be encouraged to return to a regular diet as rapidly as possible. 

Parents should be instructed to look for the various signs of dehydration outlined 
above, such as change in mental status, decreased urine output, sunken eyes, 
absence of tears, dry mucous membranes, and slow return of abdominal skin pinch. 
Parents should seek medical attention if dehydration returns, oral intake is inadequate, 
or if their child develops worsening abdominal pain, fever >1 01 °F, or prolonged 
diarrhea lasting longer than 14 days. 


Helicobacter Pylori 


Background 

In 1983, Warren (a biologist) and Marshall (a clinician) described Helicobacter pylori 
(HP) . At first, they named the bacterium Campylobacter pyloridis. Later, it was 
named Campylobacter pylori. Since then, a large number of reports have been 
produced on H pylori and its pathogenetic potential. 

In fact, although peptic ulcer disease is the most studied disease related to H 
pylori infection, this bacterium is seemingly involved in the pathogenesis of several 
extragastric diseases, such as mucosa-associated lymphoid tissue lymphomas 
(MALTomas) . coronaritis, gastroesophageal reflux disease (GERD) . iron deficiency 
anemia , skin disease, and rheumatologic conditions. Flowever, at present, many of 
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these associations remain largely uncertain, and the debate to confirm or refute 
causality related to these associations is still open. 

H pylori infection occurs more frequently in developing countries than in industrialized 
countries. H pylori strains differ in their potential to cause diseases. Although anyone 
can develop a microscopic gastritis, only a minority of infected persons develop ulcers 
or other diseases. 

Pathophysiology 

The most common route of H pylori infection is either oral-to-oral (stomach contents 
are transmitted from mouth to mouth) or fecal-to-oral (from stool to mouth) contact. 
Parents and siblings seem to play a primary role in transmission. 

History 

In the authors' opinion, no significant differences in the presence and frequency of 
symptoms, such as nausea, vomiting, pain, heartburn, or diarrhea, occur in patients 
who are infected with H pylori and patients who are not. No definite evidence 
demonstrates a clear relationship between the symptoms of the H pylori- associated 
gastritis and abdominal pain or dyspeptic symptoms from other conditions. Of patients, 
30-35% have no symptoms. 

Physical 

No specific clinical signs have been described in patients with H pylori infection. 

• Patients may feel dyspepsia or abdominal discomfort, such as during gastritis or with 
epigastric pain (eg, duodenal ulcers). 

• In some cases, patients may feel hungry in the morning and may have halitosis. 

Causes 

H pylori infection causes atrophic and even metaplastic changes in the stomach. 

The bacterial adhesion appears to result in tyrosine phosphorylation and is specific for 
gastric cells. 

The adhesion of H pylori to the gastric cells causes a direct decrease in mucosal levels 
of glutathione, a fundamental molecule in the maintenance of the cellular redox status 
and in the molecular regulation of host immune responses. 

However, the LPS of H pylori may induce the production of autoantibodies that are 
able to worsen atrophy in the corpus mucosa and cause a concomitant increase in 
parietal cell antibodies. Such events are accompanied by a decrease in anti-H 
pylori immunoglobulin titers. This process leads to a scenario of severe atrophy without 
bacterial colonization combined with high levels of autoantibodies against gastric 
parietal cells. 

A number of reports show the close association between H pylori infection and low- 
grade gastric MALTomas. 

Giannakis and colleagues demonstrated that H pylori may adapt to gastric stem cells, 
influencing their biology and contributing to tumorigenesis of the stomach. 

Differential Diagnoses 

- Duodenal Ulcers - Gastric Cancer - Gastric Ulcers - Gastrinoma 
Gastritis. Acute 
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Gastritis, Atrophic - Gastritis, Chronic - Gastritis, Stress-Induced 
Gastroesophageal Reflux Disease 

Lymphoma, Non-Hodgkin 

Laboratory Studies 

H pylori fecal antigen test 

This novel rapid test is based on monoclonal antibody immunochromatography of 
stool samples. The test has been reported to be very specific (98%) and sensitive 
(94%). 

The results are positive in the initial stages of infection and can be used to detect 
eradication after treatment. 

Although the H pylori fecal antigen test is an interesting tool, information about the 
cost of the test is pending. 

Carbon 13 urea breath test 

The carbon 13 urea breath test (UBT) is based on the detection of the products 
created when urea is split by the organism. 

Patients are asked to drink urea (usually with a beverage) labeled with a carbon 
isotope (carbon 13 or carbon 14). After a certain duration, the concentration of the 
labeled carbon is measured in the breath. The concentration is high only when 
urease is present in the stomach. Because the human stomach does not produce 
urease, such a reaction is possible only with H pylori infection. 

The breath test is expensive but is becoming increasingly more available. 

Other problems include false-negative results due to infection with coccoid forms of H 
pylori that do not produce as much urease or intake of antibiotics, bismuth, histamine 
2 (H2) blockers, or proton pump inhibitors. 

H pylori serology 

The serology test has a high (>90%) specificity and sensitivity. It is currently based 
on the quantitation of immunoglobulin G antibodies against/-/ pylori by the means of 
an enzyme-linked immunosorbent assay. 

It is useful for detecting a newly infected patient, but it is not a good test for follow-up 
of treated patients because the results do not indicate present infection with H pylori. 
The antibody titer may remain elevated for a long time after H pylori eradication. The 
number of false-positive results is age related and increases with age. 

Medical Care 

Only treat patients who have a test result positive for H pylori infection. Carefully 
educate patients regarding the importance of completing the prescription and about the 
potential adverse effects of the medication. Importantly, consider possible antibiotic 
resistance when selecting the treatment regimen. 

The US Food and Drug Administration has approved some regimens, which are now 
accepted internationally, for the treatment of H pylori infection in patients with peptic 
ulcer disease, both gastric and duodenal. These regimens are also known as triple 
therapies and have reported cure rates from 85-90%. 

Administer triple therapies for 10-14 days. The treatment regimens are omeprazole, 
amoxicillin, and clarithromycin (OAC) for 10 days; 


bismuth subsalicylate, metronidazole, and tetracycline (BMT) for 14 days; 
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and lansoprazole, amoxicillin, and clarithromycin (LAC) , which has been approved 
for either 1 0 days or 1 4 days of treatment. 

H pylori eradication rates were higher for a 7-day antibiotic regimen containing 
lansoprazole, amoxicillin, and clarithromycin (LAC), when used as first-line therapy 
compared with levofloxacin, amoxicillin, and lansoprazole (LAL) .Additionally, LAC did 
not achieve a higher rate of eradication than LAL as second-line therapy; thus, 
consideration of the sequence of administering antibiotic regimens for H pylori is 
important. 

All the eradication treatments have a high incidence of certain adverse effects (eg, 

nausea, metallic taste). If skin rash, vomiting, or diarrhea occurs, discontinue 

treatment. 

Surgical Care 

Surgery is not required for patients with H pylori infection, but it may be considered in 
patients with severe complications, such as cancer. 

Medication Summary 

The goals of pharmacotherapy are to eradicate the microorganism, to prevent 
complications, and to reduce morbidity. Triple therapies are used. Worldwide, 
accepted treatment regimens are BMT, LAC, and OAC. BMT regimen is based on the 
administration of bismuth subsalicylate, metronidazole, and tetracycline. Add an H2- 
receptor antagonist for an additional 4 weeks. LAC regimen is based on the 
administration of lansoprazole, amoxicillin, and clarithromycin. OAC regimen is based 
on the administration of omeprazole, amoxicillin, and clarithromycin. 

Increasing resistance to antibiotics has made alternative treatments necessary. In a 
phase 3 trial conducted by Malfertheiner et al, quadruple therapy (omeprazole plus a 
single 3-in-1 capsule containing bismuth subcitrate potassium, metronidazole, and 
tetracycline) was tested against standard therapy in adults with recorded H 
pylori infection. This study suggests quadruple therapy provides superior eradication 
with similar safety and tolerability to standard therapy. 

Antidiarrheals 

The approved antidiarrheal for this infection is bismuth subsalicylate. It has both antisecretory and 
antimicrobial activity. 

Bismuth subsalicylate (Bismatrol, Pepto-Bismol) 

Has cytoprotective effect on Gl mucosa, probably due to stimulation of prostaglandin production and 
modulation of immune response. In addition, has been demonstrated that some deposits (probably 
bismuth salts) appear on both surfaces of the cell wall of H pylori after < 1 h. Such deposits induce 
distortion and vacuolization of the bacterial cell and loss of adherence of H pylori from antral 
epithelium. 

Antibiotics Use agents known to be effective against H pylori. 

Metronidazole (Flagyl) 


Reduced to its active form intracellularly only by anaerobic organisms, then disrupts helical structure 
of DNA and inhibits bacterial nucleic acid synthesis. 
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Clarithromycin (Biaxin) 

Inhibits bacterial growth, possibly by blocking dissociation of peptidyl tRNA from ribosomes, causing 
RNA-dependent protein synthesis to arrest. 


Amoxicillin (Amoxil) 

Inhibits final stage of bacterial cell wall synthesis due to binding to specific PBPs on inner part of 
bacterial wall, leading to bacterial lysis. 

Proton pump inhibitors 

Bind to proton pump of parietal cell, inhibiting secretion of hydrogen ions into gastric lumen. Relieve 
pain and heal peptic ulcers more rapidly than H2 antagonists. 


Lansoprazole 


Works by inhibiting the H7K + -ATPase enzyme system of gastric parietal cells. 


Omeprazole 


Decreases gastric acid secretion by inhibiting parietal cell H7K + -ATP pump. 

H2 receptor blockers 

Reversible competitive blockers of histamine at H2 receptors, particularly those in gastric parietal 
cells, wherein they inhibit acid secretion. H2 antagonists are highly selective, do not affect the HI 
receptors, and are not anticholinergic agents. Proton pump inhibitors are usually preferred. 

Ranitidine (Zantac) 

Reduces basal and nocturnal gastric acid secretion by competitive inhibition of binding of histamine 
to receptors (H2 receptor) on gastric parietal cells. Although not effective as single agents for the 
eradication of H pylori, appears to increase systemic absorption of bismuth subsalicylate. 


Famotidine 

Competitively inhibits histamine at H2 receptor of gastric parietal cells, resulting in reduced gastric 
acid secretion, gastric volume, and hydrogen ion concentrations. 


Gout and pseudogout 


Background 

Gout and pseudogout are the 2 most common crystal-induced arthropathies. They are 
debilitating illnesses in which recurrent episodes of pain and joint inflammation are 
caused by the formation of crystals within the joint space and deposition of crystals in 
soft tissue. If untreated, these disorders can lead to joint destruction and renal 
damage. Rarely, gout can produce significant ocular findings. The incidence of age- 
related macular degeneration (ARMD) is higher in patients with gout. 

Gout is inflammation caused by monosodium urate monohydrate (MSU) crystals. 
Pseudogout is inflammation caused by calcium pyrophosphate (CPP) crystals and is 
sometimes referred to as calcium pyrophosphate disease (CPPD). 
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Although gout is associated with hyperuricemia, the level of uric acid does not itself 
precipitate gout; rather, acute changes in the level of uric acid cause gout. Most 
individuals with hyperuricemia do not have gout, but if high uric acid levels go 
untreated, 90% of patients develop gout within 30 years. 

Hyperuricemia is found in 90% of individuals with gout, but it is also found in patients 
taking diuretics and even in those taking low doses of aspirin. 

Primary gout is related to underexcretion or overproduction of uric acid. Secondary 
gout is related to myeloproliferative diseases or their treatment, therapeutic regimens 
producing hyperuricemia, renal failure, renal tubular disorders, lead poisoning, 
hyperproliferative skin disorders, enzymatic defects (eg, deficient hypoxanthine- 
guanine phosphoribosyl transferase, and glycogen storage diseases). 

Gout is definitively diagnosed based on the demonstration of urate crystals in 
aspirated synovial fluid. Classic radiographic findings may also be diagnostic. (See 
Workup). 

Improvements in early diagnosis and the availability of definitive treatment have 
significantly improved the prognosis of gout, as evidenced by the declining incidence of 
disabling chronic tophaceous gout. However, tophaceous gout may still develop 
because of misdiagnosis, poor management, medication intolerances, and/or poor 
patient compliance. 

Treatment of gout is important to relieve pain, prevent disease progression, and 
prevent tissue deposition of uric acid (eg, in the kidneys) that may produce kidney 
stones or urate nephropathy. 

Treatment of the acute phase of pseudogout is identical to that of gout. Unlike gout, 
however, no specific therapeutic regimen exists to treat the underlying cause of 
pseudogout, but colchicine and hydroxychloroquine are effective for prophylaxis. 

Historical background 

Gout is one of the oldest diseases in the medical literature. Since the time of the 
Greeks, many authors have written about gout as the result of personal excess; its 
association with a diet rich in meat and alcohol gained it the sobriquet, “the king of 
diseases and the disease of kings”. However, among the abstinent was John Milton, 
who lived a life of rigorous self-discipline and yet, to his anger and despair, suffered 
from what commonly was regarded as just punishment of the dissolute. 

Pathophysiology 

Gout can be considered a disorder of metabolism that allows uric acid/urate to 
accumulate in blood and tissues. When tissues become supersaturated, the urate salts 
precipitate, forming crystals. In addition, the crystals also are less soluble under acid 
conditions, so any condition predisposing to acidosis also precipitates urate crystals. 

Urate initially precipitates in the form of needlelike crystals. The light-retarding (phase- 
shifting) characteristics of urate crystals allow them to be recognized by polarizing 
microscopy. 
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Many conditions and drugs have been associated with an increase in plasma (and 
subsequent synovial) urate levels. A genetic predisposition for the disease exists. 

Etiology 

Gout develops in the setting of excessive stores of uric acid in the form of monosodium 
urate. Uric acid is an end-stage by-product of purine metabolism. Humans remove uric 
acid primarily by renal excretion. 

When excretion is insufficient to maintain serum urate levels below the saturation level 
of 6.8 mg/dL (with some variability depending on temperature and pH), hyperuricemia 
may develop, and urate can crystallize and deposit in soft tissues. 

Ninety percent of patients with gout develop excess urate stores due to an inability to 
excrete sufficient amounts of normally produced uric acid in the urine (underexcretion). 
The remaining patients either overconsume purines or produce excessive amounts of 
uric acid endogenously (overproduction). 

Overproduction of uric acid may also occur in disorders that cause high cell turnover 
with release of purines, which are present in high concentration in cell nuclei. These 
disorders include myeloproliferative and lymphoproliferative disorders, psoriasis, 
hemolytic anemias, pernicious anemia, and ineffective erythropoiesis (as in B-12 
deficiency). Cell lysis from chemotherapy for malignancies, especially those of the 
hematopoietic or lymphatic systems, can raise uric acid levels, as can excessive 
exercise and obesity. 

Common causes of secondary gout due to underexcretion of uric acid include renal 
insufficiency, lead nephropathy (saturnine gout), starvation or dehydration, 
hypothyroidism, hyperparathyroidism, drugs, and chronic ethanol (especially beer and 
hard liquor) abuse. These disorders should be identified and corrected, if possible. 

Comorbidities, including hypertension, diabetes, renal insufficiency, 
hypertriglyceridemia, hypercholesterolemia, diabetes, obesity, and early menopause, 
are associated with a higher incidence of gout. 


Foods that are rich in purines include anchovies, sardines, sweetbread, kidney, liver, 
and meat extracts. Consumption of fructose-rich foods and beverages (eg, those 
sweetened with high-fructose corn syrup) are associated with an increased risk of gout 
in both men and women. 

Individual gout flares are often triggered by acute increases or decreases in urate 
levels that may lead to the production, exposure, or shedding of crystals that are not 
coated with apo B or apo E. This can result from acute alcohol ingestion, acute 
overindulgence in foods high in purines, rapid weight loss, starvation, trauma, 
emotional stress, or hemorrhage. 

Similarly, flares can be precipitated by additions of or changes in dosage of 
medications that raise or lower uric acid levels, such as loop or thiazide 
diuretics, aspirin, allopurinol, or uricosurics. 
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Medications that increase uric acid levels via effects on renal tubular transport include 
loop and thiazide diuretics, low-dose aspirin, and cyclosporine A. Agents that lower 
levels of uric acid include radiocontrast dyes, xanthine oxidase inhibitors (eg, 
allopurinol, febuxostat), and uricosurics (eg, probenecid, sulfinpyrazone). 

Although the pathophysiology, clinical presentation, and acute-phase treatment of gout 
and pseudogout are very similar, the underlying causes of the 2 diseases are very 
different. Many cases of pseudogout are idiopathic, but pseudogout has also been 
associated with aging, trauma, and many different metabolic abnormalities, the most 
common of which are hyperparathyroidism and hemochromatosis. Pseudogout attacks 
have been reportedly induced by etidronate disodium therapy and angiography. 

Gout and renal disease 

Although patients with gout often have other risk factors for renal disease, including 
hypertension and diabetes, chronic urate nephropathy can contribute to renal 
insufficiency. Chronic urate nephropathy in patients with chronic tophaceous gout can 
result from the deposition of urate crystals in the medullary interstitium and pyramids, 
resulting in an inflammatory reaction that can lead to fibrotic changes. This process is 
characterized by hyperuricemia that is disproportional to the degree of renal 
impairment and is associated with a benign urinary sediment. 

Prognosis 

Gout is associated with considerable morbidity, with acute episodes often causing 
incapacitation. However, gout that is treated early and properly carries an excellent 
prognosis if patient compliance is good. 

With early treatment, gout should be totally controlled. If attacks recur, successful uric 
acid adjustment (requiring lifelong use of uricosuric or allopurinol medication) usually 
suppresses further activity. During the first 6-24 months of uricosuric or allopurinol 
therapy, acute attacks of gout may occur. 

Chronic injury to intra-articular cartilage leaves the joints more susceptible to 
subsequent joint infections. 

Draining tophi can become secondarily infected. Untreated chronic tophaceous gout 
can lead to severe joint destruction and renal impairment. Deposition of MSU crystals 
in the kidney can result in inflammation and fibrosis, leading to reduced renal function 
or chronic nephropathy. 

Acute attacks of pseudogout usually resolve within 1 0 days. Prognosis for resolutions 
of acute attacks is excellent. Some patients experience progressive joint damage with 
functional limitation. 

Hyperuricemia and gout are associated with an increased overall likelihood of 
mortality. Whether this is directly attributable to hyperuricemia or gout or to gout- 
associated diseases (eg, insulin resistance, type 2 diabetes mellitus, abdominal 
obesity, hypercholesterolemia, hypertension) has been much debated. 

Although no evidence has shown that gout or hyperuricemia causes any of these 
disorders, elevated urate levels have been shown to correlate with blood pressure in 
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adolescents. Among middle-aged men, hyperuricemia with gout was a significant 
independent risk for death due to cardiovascular disease. 


Patient Education 

Patients with severe hyperuricemia should avoid food with high purine content. 
Moderation in food and alcohol is advised. Early recognition of acute attacks is critical, 
as intervention with medication is much more effective earlier in the attack. 

History 

The spontaneous onset of pain, edema, and inflammation in the metatarsal-phalangeal 
joint of the great toe (podagra) is highly suggestive of acute crystal-induced arthritis. 
Podagra is the initial joint manifestation in 50% of gout cases. Eventually, it is involved 
in 90% of cases. 



Podagra is not synonymous with gout, however. Podagra may be observed in patients 
with pseudogout, sarcoidosis, gonococcal arthritis, psoriatic arthritis, and reactive 
arthritis. 

Other than the great toe, the most common sites of gouty arthritis are the ankle, wrist, 
and knee. In early gout, only 1 or 2 joints are usually involved. Consider the diagnosis 
in any patient with acute monarticular arthritis of any peripheral joint except the 
glenohumeral joint of the shoulder, in which a crystal-induced arthritis is more likely to 
be due to pseudogout. 

In addition to the shoulder, the most common sites of pseudogout arthritis are the knee 
and wrist. Case reports have documented carpal tunnel syndrome as an initial 
presentation of pseudogout. 

Case reports of pseudogout forming masses in the spinal ligamentum flavum have 
been documented.These have led to both single and multi-level myelopathy. 

Although crystal-induced arthritis is most commonly monarticular, polyarticular acute 
flares are not rare, and many different joints may be involved simultaneously or in rapid 
succession. Multiple joints in the same limb often are involved, as when inflammation 
begins in the great toe and then progresses to involve the midfoot and ankle. 

Gout attacks begin abruptly and reach maximum intensity within 8-12 hours. The joints 
are red, hot, and exquisitely tender; even a bed sheet on the swollen joint is 
uncomfortable. The onset of symptoms in pseudogout is usually more insidious and 
may occur over several days. 

Untreated, the first attacks resolve spontaneously in less than 2 weeks. A history of 
intermittent inflammatory arthritis, in which the joints return to normal between attacks, 
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is typically caused by crystalline disorders and is characteristic of gouty arthritis early 
in its course. 

Gout initially presents as polyarticular arthritis in 10% of patients. Elderly women, 
particularly women with renal insufficiency who are taking a thiazide diuretic, can 
develop polyarticular arthritis as the first manifestation of gout. These attacks may 
occur in coexisting Heberden and Bouchard nodes. Such patients may also develop 
tophi more quickly, occasionally without prior episodes of acute gouty arthritis. 

The pattern of symptoms in untreated gout changes over time. The attacks become 
more polyarticular. Although more joints may become involved, inflammation in a given 
joint may become less intense. More proximal and upper-extremity joints become 
involved. Attacks occur more frequently and last longer. 

Eventually, patients may develop chronic polyarticular arthritis, sometimes nearly 
symmetrical, that can resemble rheumatoid arthritis. Indeed, chronic polyarticular 
arthritis that began as an intermittent arthritis should prompt consideration of a 
crystalline disorder in the differential diagnoses. 

Acute flares of gout can result from situations that lead to increased levels of serum 
uric acid, such as the consumption of beer or liquor, overconsumption of foods with 
high purine content, trauma, hemorrhage, dehydration, or the use of medications that 
elevate levels of uric acid. Acute flares of gout also can result from situations that lead 
to decreased levels of serum uric acid, such as the use of radiocontrast dye or 
medications that lower the levels of uric acid, including allopurinol and uricosurics. 

Patients with gout are profoundly more likely to develop renal stones than are healthy 
individuals (by a factor of 1000); therefore, they may have a history of renal colic and 
of hematuria. Indeed, renal stones may precede the onset of gout in 40% of affected 
patients. While 80% of these patients may have stones composed entirely of uric acid, 
20% may develop calcium oxalate or calcium phosphate stones with a uric acid core. 

Because gout is frequently present in patients with the metabolic syndrome (eg, insulin 
resistance or diabetes, hypertension, hypertriglyceridemia, and low levels of high- 
density lipoproteins) and because the presence of these associated disorders can lead 
to coronary artery disease, these problems should be sought and treated in patients 
diagnosed with gout. 

Fever, chills, and malaise do not distinguish cellulitis or septic arthritis from crystal- 
induced arthritis because all 3 illnesses can produce these signs and symptoms. A 
careful history may uncover risk factors for cellulitis or septic arthritis, such as possible 
exposure to gonorrhea, a recent puncture wound over the joint, or systemic signs of 
disseminated infection. 

Physical Examination 

Patients with an acute attack of gout or pseudogout most often present with 
involvement of a single joint. However, examine all joints to determine if the patient's 
arthritis is monoarticular or polyarticular. Involved joints have all the signs of 
inflammation: swelling, warmth, erythema, and tenderness. 




193 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 

The erythema over the joint may resemble cellulitis; the skin may desquamate as the 
attack subsides. The joint capsule becomes quickly swollen, resulting in a loss of 
range of motion of the involved joint. 

During an acute gout attack, patients may be febrile, particularly if it is an attack of 
polyarticular gout. 

However, look for sites of infection that may have seeded the joint and caused an 
infectious arthritis that can resemble or coexist with acute gouty arthritis. 

Migratory polyarthritis is a rare presentation. Polyarticular gout commonly involves the 
small joints of the fingers and toes, as well as the knees. An inflammatory synovial 
effusion may be present. Uncommonly, acute gout may present as carpal tunnel 
syndrome. 

Chronic arthritis with tenderness and swelling, with or without redness, warmth, or joint 
damage, may be present. 

Posterior interosseous nerve syndrome has been reported because of elbow 
inflammation causing compression of the nerve. In patients presenting with a swollen 
elbow and inability to extend the fingers actively, this should be considered. Treatment 
with intra-articular steroids has led to resolution of the nerve palsy in a case report. 

Tophi 

Although gout typically causes joint inflammation, it can also cause inflammation in 
other synovial-based structures such as bursae and tendons. Tophi are collections of 
urate crystals in the soft tissues. They tend to develop after about a decade in 
untreated patients who develop chronic gouty arthritis. Tophi tend to develop earlier in 
women, particularly those receiving diuretics. 


The classic location of tophi is along the helix of the ear but they can be found in 
multiple locations, including the fingers, toes, prepatellar bursa, and along the 
olecranon, where they can resemble rheumatoid nodules. Rarely, a creamy discharge 
may be present.The finding of a rheumatoid nodule in a patient with a negative 
rheumatoid factor result or a history of drainage from a nodule should prompt 
consideration of gout in the differential diagnoses. 

Complications 

Complications of gout include the following: 

Severe degenerative arthritis - Secondary infections 

Urate or uric acid nephropathy - Nerve or spinal cord impingement 

Increased susceptibility to infection 

Urate or uric acid nephropathy - Renal stones 

Nerve or spinal cord impingement - Fractures 

Diagnostic Considerations 
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The history and physical examination alone cannot reliably determine the cause of 
new-onset acute monoarticular arthritis. Septic arthritis, gout, and pseudogout can 
present in very similar ways. 

Certain clinical presentations are so characteristic of gout that attempts have been 
made to accurately diagnose or exclude gout without joint aspiration. Janssens et 
adeveloped a diagnostic rule for this purpose, which included the following: 

Male sex - Previous arthritis attack 

Onset within 1 day - Joint redness 

First metatarsophalangeal joint involvement 
Hypertension or one or more cardiovascular diseases 
A serum uric acid level of more than 5.88 mg/dL 

Differential Diagnoses 

Arthritis as a Manifestation of Systemic Disease - Bursitis 
Cellulitis - Chondrocalcinosis - Hyperparathyroidism 

Nephrolithiasis - Paronychia - Rheumatoid Arthritis 

Septic Arthritis -Tenosynovitis 

Serum Uric Acid 

Measurement of serum uric acid is the most misused test in the diagnosis of gout. The 
presence of hyperuricemia in the absence of symptoms is not diagnostic of gout. In 
addition, as many as 10% of patients with symptoms due to gout may have normal 
serum uric acid levels at the time of their attack. Thus, the correct diagnosis of gout 
can be missed if the joint is not aspirated. Remember that situations that decrease uric 
acid levels can trigger attacks of gout. In such cases, the patient's prior medical 
records may reveal prior elevations of uric acid. 

Urinary Uric Acid 

A 24-hour urinary uric acid evaluation is generally performed if uricosuric therapy is 
being considered. If patients excrete more than 800 mg of uric acid in 24 hours while 
eating a regular diet, they are overexcretors and thus overproducers of uric acid. 

These patients (approximately 1 0% of patients with gout) require allopurinol instead of 
probenecid to reduce uric acid levels. 

Patients who excrete more than 1 1 00 mg in 24 hours should undergo close renal 
function monitoring because of the risk of stones and urate nephropathy. 

In patients in whom probenecid is contraindicated (eg, those with a history of renal 
stones or renal insufficiency), a 24-hour urine test of uric acid excretion does not need 
to be performed because the patient clearly will need allopurinol. 

Blood Studies 

Obtaining an accurate measure of the patient's renal function before deciding on 
therapy for gout is important, since the serum creatinine evaluation alone can 
underestimate renal dysfunction in elderly patients or in patients with low muscle mass. 
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Glucose measurement is useful because patients with gout are at an increased risk of 
developing diabetes mellitus. Liver function studies are important because abnormal 
results may affect the selection of therapy. 

The WBC count may be elevated in patients during the acute gouty attack, particularly 
if it is polyarticular. 

Hypertriglyceridemia and low high-density lipoproteins are associated with gout. 

Pseudogout attacks can be triggered by many metabolic abnormalities. 

Thus, patients who have an initial attack of arthritis with CPP crystals should have a 
workup including a chemistry screen; magnesium, calcium, and iron levels; and thyroid 
function tests. 

Radiography 

Plain radiographs may show findings consistent with gout, but these findings are not 
diagnostic. Early in the disease, radiographs are often normal or show only soft-tissue 
swelling. Radiographic findings characteristic of gout, which generally do not appear 
within the first year of disease onset, consist of punched-out erosions or lytic areas 
with overhanging edges, as shown in the image below. 


( ; n 

Gout. Radiograph of erosions with overhanging 

edges. 

V ) 



Erosions with overhanging edges generally are considered pathognomonic for gout but 
also can be found in amyloidosis , multicentric reticulohistiocvtosis , and type 
IIA hyperlipoproteinemia . 

Haziness suggestive of tophi can be seen in late gout, and tophi may calcify. 
Characteristics of erosions that are typical of gout but not of rheumatoid arthritis 
include the following: 


Maintenance of the joint space 
Absence of periarticular osteopenia 
Location outside the joint capsule 



Gout. Plain radiograph showing chronic tophaceous gouty arthritis in the hands. 
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Approach Considerations 

Gout is managed in 3 stages: (1) treating the acute attack, (2) providing prophylaxis to 
prevent acute flares, and (3) lowering excess stores of urate to prevent flares of gouty 
arthritis and to prevent tissue deposition of urate crystals. 

Treatment of Acute Attacks 

The temptation to treat patients without a proven diagnosis must be resisted, as septic 
arthritis may clinically resemble gout or pseudogout. 

Unrecognized septic arthritis can lead to loss of life or of limb. Distinguishing septic 
arthritis from crystal-induced arthritis is not possible without an examination of joint 
fluid. 

Acute treatment of proven crystal-induced arthritis is directed at relief of the pain and 
inflammation . 

Nonsteroidal anti-inflammatory drugs (NSAIDs). colchicine, and ACTH are the 

mainstays of treatment . The choice is based primarily on any concomitant health 
problems (eg, renal insufficiency, peptic ulcer disease). Colchicine, a classic treatment, 
is now rarely indicated. 

Patients should be instructed to go on a diet if obese, to stop drinking beer, and to 
avoid purine-rich foods. 

Therapy to control the underlying hyperuricemia generally is contraindicated until the 
acute attack is controlled (unless kidneys are at risk because of unusual uric acid 
load). Further, control of hyperuricemia generally is not pursued for a single attack 

Starting therapy to control hyperuricemia during an acute attack may intensify and 
prolong the attack. If the patient has been on a consistent dose of probenecid or 
allopurinol for more than 2 weeks at the time of the acute attack, the drug should be 
continued at that dose during the attack. 

For urate crystals within the ocular tissue, treatment is directed at reducing both 
hyperuricemia and ocular inflammation. 

Nonsteroidal anti-inflammatory drugs 

NSAIDs are the drugs of choice in most patients with acute gout who do not have 
underlying health problems. Although indomethacin is the traditional NSAID of choice 
for acute gout (unless the patient is elderly, because of the potential for adverse CNS 
effects in this age group), most NSAIDs can be used. Select an agent with a quick 
onset of action, but do not use aspirin because it can alter uric acid levels and 
potentially prolong and intensify an acute attack. Cyclooxygenase-2 (COX-2) inhibitors 
have been used with success. 

Avoid NSAIDs in patients who have a history of peptic ulcer disease or Gl bleeding, 
patients with renal insufficiency, patients with abnormal hepatic function, patients 
taking warfarin (selective COX-2 inhibitors can be used), and patients in the intensive 
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care unit who are predisposed to gastritis. Use NSAIDs cautiously in patients with 
diabetes and those who are receiving concomitant angiotensin-converting enzyme 
(ACE) inhibitors. 

NSAIDs are prescribed at full dosage for 2-5 days to control the acute attack, and the 
dose is reduced to approximately one half to one fourth of that amount once the acute 
attack is controlled. Taper the dose down over approximately 2 weeks. 

Gout symptoms should be absent for at least 2 days before the NSAID is discontinued. 
Anti-inflammatory therapy is continued (at low doses) for 6-18 months in patients 
starting medication to lower uric acid levels, as this treatment precipitates gout in up to 
50% of patients. 

Patient compliance of only 20% indicates that repeated reinforcement of the treatment 
regimen is necessary. 

Colchicine 

Although colchicine was once the treatment of choice for acute gout, it is now a 
second-line approach because of its narrow therapeutic window and risk of toxicity. 
Colchicine therapy must be initiated within 24 hours of onset of the acute attack to be 
effective. When used in classic hourly dosing regimens in acute gout, colchicine 
causes adverse Gl effects, particularly diarrhea and vomiting, in 80% of patients. This 
dosing regimen has been superseded (see below). 

Dosing recommendations for colchicine in acute gout therapy have been modified in 
recent years because of an increased awareness of its toxicities. The most recent 
recommendations have been trending toward lowered daily and cumulative doses. 

Colchicine should not be used if the glomerular filtration rate (GFR) is less than 10 
mL/min, and the dose should be decreased by at least half if the GFR is less than 50 
mL/min. Colchicine should also be avoided in patients with hepatic dysfunction, biliary 
obstruction, or an inability to tolerate diarrhea. 

A clinical response to colchicine is not pathognomonic for gout and may occur in 
patients with pseudogout, sarcoid arthropathy, psoriatic arthritis, or calcific tendonitis. 

Prophylaxis 

The standard dose of colchicines for prophylaxis is 0.6 mg bid, but lower doses have 
also been suggested. In patients with renal insufficiency, this dose may need to be 
decreased to daily or every-other-day administration. Even in prophylactic doses, 
colchicines can cause marrow toxicity and neuromyopathy in the setting of renal 
insufficiency. 

Long-term use of colchicine can lead to a muscle weakness associated with elevated 
levels of creatine kinase due to a drug-induced neuromyopathy, particularly in patients 
with renal insufficiency. 

Prophylaxis with colchicine can be started during an acute attack. Lowering uric acid 
with either allopurinol or probenecid can precipitate attacks of gout. When used 
prophylactically, colchicine can reduce such flares by 85%. Patients with gout may be 
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able to abort an attack by taking a single colchicine tablet at the first twinge of an 
attack. 


Corticosteroids 

Corticosteroids can be given to patients with gout who cannot use NSAIDs or 
colchicine, but adrenocorticotropic hormone (ACTH) would be preferred. Steroids can 
be given orally, intravenously, intramuscularly, intra-articularly, or indirectly via ACTH. 

ACTH at 40 IU IM can be given to induce corticosteroid production by the patient's own 
adrenal glands. Such a regimen does not depend on the patient to properly taper 
prednisone. 

Prednisone can be given at a dose of approximately 40 mg for 1-3 days and then 
tapered over approximately 2 weeks. Tapering more rapidly can result in a rebound 
flare. Prophylaxis for steroid adverse effects (eg, osteoporosis) is recommended. 

Using parenteral corticosteroids confers no advantage unless the patient cannot take 
oral medications. 

Intra-articular, long-acting (depot) corticosteroids are particularly useful in patients with 
a monoarticular flare to help reduce the systemic effects of oral steroids. Ensuring that 
the joint is not infected prior to injecting intra-articular corticosteroids is particularly 
important. 

Treatment of Chronic Gout 

In many cases, patients who have a first attack of gout should undergo therapy with 
agents that lower uric acid, given the high risk for further inflammatory attacks and the 
potential for destructive tophaceous deposition in the bone, synovium, and kidney, 
even without episodes of acute inflammation. However, some rheumatologists 
advocate waiting for the second attack to initiate therapy to lower uric acid levels 
because not all patients experience a second attack and because some patients may 
need to be convinced they need life-long therapy. 


The risk of a second attack of gout after the first attack is 62% after 1 year, 78% after 2 
years, and 93% after 10 years. The decision to begin therapy depends partly on the 
baseline serum uric acid levels (>9 mg/dl_ denotes a higher risk for recurrent gouty 
arthritis and tophi). 

Long-term management of gout is focused on lowering uric acid levels. The goal of 
therapy is to lower serum uric acid levels to approximately 6 mg/dL or less. A 
prospective cohort study of 21 1 patients with gout found that maintenance of serum 
uric acid levels below 6 mg/dl resulted in disappearance of urate crystals in synovial 
fluid, resorption of tophi and cessation of acute attacks. Maintenance for 5 years is 
apparently sufficient in the absence of tophi to permit complete dissolution of all urate 
crystals. Use of diuretics is to be avoided, as they reduced ability to lower uric acid 
levels below 7 mg/dl in 1 7% of study participants. 

Avoiding the use of medications that elevate uric acid in patients with gout is prudent. 
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Thus, in patients with hypertension, other agents are preferable to a thiazide diuretic. 
The angiotensin receptor blocker losartan should be considered . Losartan (is 
uricosuric at 50 mg/d. However, medications that elevate uric acid can still be used, if 
required, by making appropriate adjustments of allopurinol or probenecid doses. 

If the patient has tophaceous disease, probenecid should not be used. Urinary 
alkalization and the recommendation to ingest copious amounts of fluid are adjunctive. 

As both probenecid and allopurinol change serum and tissue uric acid levels, they may 
predispose patients to acute gouty attacks. Colchicine or low-dose NSAID treatment is 
used for 6-24 months to reduce this undesired effect. In patients who cannot take 
colchicine or NSAIDs, low doses of prednisone can be considered. 

Monotherapy with colchicine may help prevent flares of inflammatory arthritis but does 
not prevent the accumulation of uric acid in the joints, which can lead to further joint 
destruction. 

Agents that lower uric acid levels should not be initiated during an acute attack, 
because this may lead to a more intense and prolonged attack. Typically, they 
should be started a few weeks after the attack has resolved and with the protection of 
prophylactic colchicine to prevent another attack. 

If the patient develops a gout flare after beginning therapy with a uric acid-lowering 
agent, the agent should not be discontinued because this will only cause another flux 
in the uric acid level, which may prolong and intensify the attack. 

Some rheumatologists prefer probenecid whenever possible because it has fewer 
significant adverse effects than allopurinol. Probenecid can be used in most middle- 
aged patients with gout who are otherwise healthy. Patients who use probenecid 
need to drink 2 L of fluid daily at the inception of therapy in order to reduce their 
urinary concentration and thereby reduce the risk of renal stones 


Allopurinol 

Allopurinol blocks xanthine oxidase and thus reduces the generation of uric acid. 
Therefore, it should be used in patients who overproduce uric acid and in patients at 
risk of tumor lysis syndrome to prevent renal toxicity during therapy for malignancies. It 
is the most effective urate-lowering agent. However, alcohol can interfere with the 
effectiveness of allopurinol. 

Approximately 3-10% of patients taking allopurinol develop dyspepsia, headache, 
diarrhea, and/or pruritic maculopapular rash. Less frequently, patients taking 
allopurinol can develop allopurinol hypersensitivity, which carries a mortality rate of 20- 
30%. 

Allopurinol is also associated with the drug rash with eosinophilia and systemic 
symptoms (DRESS) syndrome. DRESS syndrome affects the liver, kidney, and skin. It 
is a delayed-hypersensitivity response occurring 6-8 weeks after beginning allopurinol. 
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The underlying mechanism is thought to be a cell-mediated immunity to allopurinol and 
its metabolites. Although occurrence is 0.4 %, the rate of organ failure and death is 
high. Treatment is with intravenous N- acetyl cysteine and steroids. 

Allopurinol should be discontinued in patients who develop a rash. In patients with a 
history of drug eruptions due to allopurinol, both oral and intravenous desensitization 
regimens can be considered. 

In most patients, start at 100 mg per day (50 mg in patients with renal insufficiency) 
and adjust the dose monthly according to the uric acid level until the goal of a uric acid 
level of 6 mg/dL or less is achieved. 


Febuxostat 

Febuxostat, a nonpurine selective inhibitor of xanthine oxidase, is a potential 
alternative to allopurinol in patients with gout. Febuxostat is administered orally and is 
metabolized mainly in the liver. In contrast, allopurinol and its metabolites are excreted 
primarily by the kidney. Therefore, febuxostat can be administered in patients with 
renal insufficiency with no dosage adjustment. Its efficacy and side-effect profile 
otherwise appears similar to that of allopurinol. 

Uricase 


Nonrecombinant urate-oxidase (uricase) is used in Europe to prevent severe 
hyperuricemia induced by chemotherapy in patients with malignancies, as well as in 
selected patients with treatment-refractory gout. Short-term use of such agents in 
patients with severe tophaceous could debulk the total-body urate load, allowing for 
maintenance with probenecid or allopurinol. 

Other therapeutic options 

Patients with allopurinol hypersensitivity can often tolerate oxypurinol, which is a 
metabolite of allopurinol. It is available on a "compassionate use" basis. Cross- 
reactivity with allopurinol can occur. 

Benzbromarone is an effective uricosuric agent that may eventually become available. 
Flowever, it can cause fulminant hepatotoxicity. 

The angiotensin receptor blocker losartan and the triglyceride-lowering agent 
micronized fenofibrate have moderately potent uricosuric effects. They should 
therefore be considered in patients with gout who also require treatment for 
hypertension and hypertriglyceridemia. 

Vitamin C, with its uricosuric effect, may reduce the serum concentration of uric acid. 

In one study, 500 mg/day for 2 months reduced uric acid by a mean of 0.5 
mg/dL. Vitamin C treatment should be avoided with nephrolithiasis or urate 
nephropathy, cystinuria, or penicillamine. 

Diet and Activity 

As uric acid is a breakdown product of purine, high-purine foods should be avoided, or 
consumed only in moderation. Foods very high in purines include hearts, sweetbreads 
(eg, pancreas, thymus), smelt, sardines, and mussels. Foods moderately high in 
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purines include anchovies, trout, haddock, scallops, mutton, veal, liver, bacon, salmon, 
kidneys, and turkey. 

Purines are found in all protein foods. All sources of purines cannot and should not be 
eliminated, but a low-protein diet may be helpful. 

Overall, purine restriction reduces serum uric acid levels by only 1 mg/ml, at significant 
psychological impact. Diet modifications are rarely able to lower uric acid levels 
sufficiently to prevent further attacks and accumulation of urate. 

Patients with gout should avoid beer and hard liquor because they elevate levels of 
uric acid and therefore can precipitate attacks of gout. Indeed, heavy drinkers are 
much more likely to have recurrent gout attacks, even with allopurinol therapy. 
Moderate wine intake is not associated with an increased gout flares. 

Increasing dairy intake, folic acid intake, and coffee consumption may reduce 
gout flares. 

Particularly because of the association of gout with atherosclerosis, the diagnosis of 
gout may be a good time to advise a low-cholesterol, low-fat diet if otherwise 
appropriate for the patient. While such a diet may help uric acid levels, such advice 
should be given primarily to help prevent atherosclerosis. 

Weight reduction in patients who are obese can improve hyperuricemia. Ketosis- 
inducing diets (eg, fasting) should be avoided, however. 

Guidelines for the management of gout have been issued by the American 

College of Rheumatology (ACR) regarding the following 

Urate-lowering therapy 

Chronic tophaceous gouty arthropathy (CTGA) 

Analgesic and anti-inflammatory management of acute gouty arthritis 
Drug prophylaxis of acute attacks 
Guidance on the use of febuxostat and pegloticase 
Primary recommendation: 

More intensive education of patients on diet, lifestyle choices, treatment objectives, 
and management of comorbidities such as obesity, excessive alcohol intake, 
urolithiasis, chronic kidney disease, uric acid overproduction, and lead intoxication. 
First-line pharmacologic urate-lowering therapy: 

ACR guidelines recommend treating patients with a xanthine oxidase inhibitor, such 
as allopurinol, as the first-line pharmacologic urate-lowering therapy. 

Recommended goal is to reduce serum urate to < 6 mg/dl_; initial allopurinol dosage 
should be no greater than 100 mg/day. This should be followed by a gradual increase 
of the maintenance dose, which can safely exceed 300 mg even in patients with 
chronic kidney disease. 

Prescreening: 
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• To avoid allopurinol toxicity, the guidelines recommend considering HLA-B*5801 
prescreening of patients at particularly high risk for severe adverse reaction to 
allopurinol. 

CTGA: 

• The ACR guidelines recommend combination therapy, with 1 xanthine oxidase 
inhibitor (allopurinol or febuxostat) and 1 uricosuric agent, when target urate levels 
are not achieved. 

• Use probenecid as an alternative first-line urate-lowering drug in the setting of 
contraindications or intolerance to at least 1 xanthine oxidase inhibitor (except in 
patients with creatinine clearance < 50 mL/min). 

• Use pegloticase in patients with severe gout disease who do not respond to standard 
urate-lowering therapy. 

Therapy and prophylactic anti-inflammatory treatment for acute gouty arthritis: 

• Initiate pharmacologic therapy within 24 hours of onset of an acute gouty arthritis 
attack while continuing urate-lowering therapy without interruption. 

• Nonsteroidal anti-inflammatory drugs (NSAIDs), corticosteroids, or oral colchicine is 
the recommended first-line treatment for acute gout; combinations of these 
medications can be used for severe or unresponsive cases. 

• To prevent acute gout flares that may accompany the early stages of urate-lowering 
therapy, the ACR guidelines recommend oral colchicine or low-dose NSAIDs, as long 
as there is no medical contraindication or lack of tolerance. 

Long-Term Monitoring 

After diagnosis and treatment of an acute gouty arthritis episode, the patient should 
return for a follow-up visit in approximately 1 month to be evaluated for therapy to 
lower serum uric acid levels. 

If uric acid-lowering therapy is begun, patients should be seen every 1-2 months while 
adjusting the dose of medications to achieve the target uric acid level of 5-6 mg/dL. 
Once this level is achieved and maintained, patients can be seen every 6-12 months. 


Crying Babies 

There's no getting around it: Babies cry. It's how they communicate hunger, pain, fear, 
a need for sleep, and more. 

So how are parents supposed to know what their baby is trying to tell them? It can be 
tricky to interpret your child’s cries, especially at first. 

Here are the most common reasons babies cry. If your little one is wailing and you 
don't know why, work your way down the list. Chances are you'll find something that 
helps. 

1. Hunger 

This is probably the first thing you think of when your baby cries. 
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Learning to recognize the signs of hunger will help you start your baby's feedings 
before the crying stage. Some signs to watch for in newborns: fussing, smacking of 
lips, rooting (a newborn reflex that causes babies to turn their head toward your hand 
when you stroke their cheek), and putting their hands to their mouth. 

2. A dirty diaper 

Some babies let you know right away when they need to be changed. Others can 
tolerate a dirty diaper for quite a while. 

3. Needs sleep 

Aren't babies lucky? When they're tired they can simply go to sleep - anytime, 
anywhere. Or so adults like to think. 

In reality, it's harder for them than you might think. Instead of nodding off, babies may 
fuss and cry, especially if they're overly tired. 


4. Wants to be held 

Babies need a lot of cuddling. They like to see their parents' faces, hear their voices, 
and listen to their heartbeats, and can even detect their unique smell. Crying can be 
their way of asking to be held close. 

You may wonder if you'll spoil your baby by holding him so much, but during the first 
few months of life that isn't possible. To give your arms some relief, try wearing your 
baby in a front carrier or sling. 

5. Tummy troubles (gas, colic, and more) 

Tummy troubles associated with gas or colic can lead to lots of crying. In fact, the 
rather mysterious condition called colic is defined as inconsolable crying for at least 
three hours a day, at least three days a week, at least three weeks in a row. 

If your baby often fusses and cries right after being fed, he may be feeling some sort of 
tummy pain. Many parents swear by over-the-counter anti-gas drops for babies or 
gripe water (made from herbs and sodium bicarbonate). Get your doctor's okay before 
using either of these. 

Milestones 

Even if your baby isn't colicky and has never been fussy after eating, an occasional 
bout of gas pain can make him miserable until he works it out. If you suspect gas, try 
something simple to eliminate it such as putting him on his back, holding his feet, and 
moving his legs in a gentle bicycling motion. 

Discover other possible causes of babies abdominal pain, including reflux, stomach flu, milk 
allergy, lactose intolerance, constipation, and intestinal blockage. 


7. Too cold or too hot 
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When your baby feels chilly, such as when you remove his clothes to change a diaper or 
clean his bottom with a cold wipe, he may protest by crying. 

Newborns like to be bundled up and kept warm — but not too warm. As a rule, they’re 
comfortable wearing one more layer than you need to be comfortable. Babies are less 
likely to complain about being too warm than about being too cold, and they won't cry 
about it as vigorously. 

8. Something small 

Babies can be troubled by something as hard to spot as a hair wrapped tightly around 
a tiny toe or finger, cutting off circulation. (Doctors call this painful situation a "hair 
tourniquet," and it's one of the first things they look for if a baby seems to be crying for 
no reason.) 

Some babies are extra sensitive to things like scratchy clothing tags or fabric.And they 
can be very picky (understandably) about subtleties ranging from the position they're 
held in to the bottle you offer. 


9. Teething 

Teething can be painful as each new tooth pushes through tender young gums. Some 
babies suffer more than others, but all are likely to be fussy and tearful at some point 
along the way. 

If your baby seems to be in pain and you're not sure why, try feeling his gums with 
your finger. You may be surprised to discover the hard nub of a baby tooth on its way 
in. 

On average, the first tooth breaks through between 4 and 7 months, but it can happen 
earlier. 

10. Wants less stimulation 

Babies learn from the stimulation of the world around them, but sometimes they have 
ahard time processing it all — the lights, the noise, being passed from hand to hand. 
Crying can be a baby's way of saying, "I've had enough." 

Many newborns enjoy being swaddled. It seems to make them feel more secure when 
the world gets overwhelming. If your baby's too old for swaddling or doesn't like it, try 
retreating to a serene spot and letting your baby vent for a while to manage a 
meltdown. 

11. Wants more stimulation 

A "demanding" baby may be outgoing and eager to see the world. And often the only 
way to stop the crying and fussing is to stay active. This can be exhausting for you! 

Try "wearing" your baby in a sling, front carrier, or backpack 




205 


. oikxJI JS OliJuuLo . jLlol <_jLu_b Olj^juo 

Plan plenty of activities. Hang out with other parents with babies. Go on regular outings 
to kid-friendly places, whether that's your local playground, a children's museum, or the 
zoo. 

12. Not feeling well 

If you've met your baby's basic needs and comforted him and he's still crying, he could 
be coming down with something. You may want to check his temperature to rule out a 
fever and be alert for other signs of illness. 

The cry of a sick baby tends to be distinct from one caused by hunger or frustration. If 
your baby's crying "just doesn't sound right," trust your instincts and call or see a 
doctor. 
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